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REFORM IN MEDICAL EDUCATION.* 

Tue choice of a physiologist as the pre- 
siding officer of the Society of American 
Naturalists might, perhaps, have justified 
me in selecting some of the problems con- 
nected with experimental physiology as the 
subject of my remarks this evening, but, as 
questions of this sort are wont to awaken 
but a languid interest except among those 
who are themselves engaged in physiolog- 
ical research, I have thought it better to 
allow my choice of a subject to be guided 
by the fact that we are nearly all of us 
actively engaged in teaching as well as in 
studying our sciences, and to address you 
this evening upon some topic connected 
with education. 

My own experience of 27 years as a pro- 
fessor of physiology and of 10 years as 
Dean of the Harvard Medical Faculty nat- 
urally inclines me to discourse upon the 
subject of medical education and, since the 
great profession of medicine demands from 
its practitioners a certain familiarity with 
the fundamental truths of all the natural 
sciences, it can surely not be inappropriate 
to ask the representatives of those sciences 
to consider with me how far the progress 
of medicine and of the allied sciences has 
made it desirable to revise our methods of 
imparting medical instruction. 

*Address of the President, delivered before the 
American Society of Naturalists at the New York 
meeting, December, 1898. 
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Let me say at the outset that in speaking 
of the profession of medicine I use the term 
not in its narrow sense, to designate the art 
of curing disease, but in its broader signifi- 
cation, to include a study of the whole en- 
vironment of man as far as it affects the 
production and maintenance of a healthy 
mind in a healthy body. 

In what I shall have to say on this sub- 
ject [ shall confine myself chiefly to the 
medical schools of this country, though it 
will be found, I think, that the conclusions 
to which I shall endeavor to lead you will 
have their application to medical schools 
through the world. 

The most important event in the history 
of medical education in this country oc- 
curred some thirty years ago, when inany of 
the principal schools abandoned the plan 
of giving a series of winter lectures, which 
were attended by all the students, irrespec- 
tive of their proficiency, and established a 
graded system of instruction in which the 
studies of one year were preparatory to 
those of the next. 
education 


Those whose experience 
the 
period since this change was made can 


in medical is confined to 
scarcely appreciate the value and impor- 
tance of the reform which raised the med- 
ical schools of the country from a condition 
in which they were aptly compared to joint- 
stock manufacturing companies, concerned 
only in taking in as large an amount as 
possible of raw material in the shape of 
medical students and in turning out a 
maximum of the finished product, 7. «., 
doctors of medicine, with a minimum cost 
to the producer. ‘ Cheap doctors and plenty 
of them’ seems to have been the motto of 
the medical schools of that period. 
this reform the medical schools of the coun- 


Since 


try have been conducted on sound educa- 
tional principles and the best of them com- 
pare favorably with the medical schools of 
Europe. 

During the last quarter of a century the 


SCIENCE. 


[N. S. VoL. VIII. No. 209, 


improvement in medical education in this 
country has consisted chiefly in increas. 
ing the requirements for admission, in the 
lengthening of the course and in the exten. 
sion of the laboratory method of instruction. 
Important as these improvements have been, 
it may fairly be asked whether they have 
kept pace with the requirements imposed 
upon teachers by the remarkable advance 
in every department of medicine during the 
last thirty years. 

During this period we have seen the 
germ theory of disease established upon a 
firm basis and extended so as to throw 
light upon a large number of morbid pro- 
cesses with which it was formerly supposed 
to have no connection. Antiseptic methods 
have revolutionized the surgeon’s art. The 
study of the internal secretion of glands has 
led to the development of a system of glan- 
dular therapeutics. The use of the anti- 
toxin treatment has robbed one, at least, 
of the most dreaded diseases of more than 
half of its terror, while the use of instru- 
ments of precision has increased the accu- 
racy of our diagnosis in nearly all the ills 
to which flesh is heir. 

At the beginning of this period it was 
possible to impart to an intelligent medical 
student in a three years’ course of study a 
considerable fraction of the acquired med- 
ical knowledge of the time and to train 
him to safely use the comparatively simple 
methods of diagnosis and treatment then in 
vogue. At the present time, were we to 
seek to give to the same student a similar 
proportion of the accumulated knowledge 
now at the disposal of the profession and to 
teach him the use of the refined modern 
methods for the study and cure of disease, 
it may be reasonably estimated that a ten 
or even a fifteen years’ course of study 
would be required. As it is obviously im- 
possible to prolong the course of medical 
study to anything like this extent, the ques- 
tion arises: In what way shall newly ac- 
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quired knowledge in the science and practice 
of medicine be incorporated into the exist- 
ing curriculum of the medical student ? 

Up to the present time this question does 
not seem to have been seriously considered. 
As new and important subjects have forced 
themselves upon the attention of the med- 
ical profession, our schools have sought to 
meet the new condition simply by adding 
to the existing curriculum a more or less 
lengthy course of instruction on the subject 
in question. ‘Thus the importance of en- 
abling physicians to recognize pathogenic 
microbes has led to the establishment of a 
department of bacteriology in our principal 
medical schools, while the great advance 
made in the treatment of special classes of 
disease has occasioned the appointment of 
numerous professors of specialties, such as 
gynecology orthcpedic surgery, pediatrics, 
ete. 

The medical curriculum has thus grown 
by what may be called, in biological lan- 
guage, a process of accretion, and there has 
been lithe or no attempt to make room for 
new inStruction by the omission of less 
valuable courses or parts of courses, though 
in certain directions the advance of knowl- 
edge, by demonstrating the inaccuracy of 
previously accepted views, has led to a 
simplification of instruction. When it has 
been found absolutely impossible to add 
any further courses a remedy for the con- 
gestion of instruction has been found in 
the prolongation of the medical curriculum 
from three years to four. 

[t is, of course, evident that this process 
cannot be indefinitely continued, In fact, a 
slight study of the subject suffices to show 
that a limit has already been reached. In- 
deed, as long ago as 1870 Huxley was so 
thoroughly impressed with the crowded 
condition of the medical curriculum in 
England that he expressed ‘‘a very strong 
conviction that any one who adds to med- 
ical education one iota or one tittle beyond 
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what is absolutely necessary is guilty of a 
very grave offence,’’* and quite recently 
Professor M. Foster, in speaking of the 
enormously increased requirements in med- 
ical education, has expressed himself as fol- 
lows: * Now it is obvious that, whatever 
may have been possible once, it is impos- 
sible nowadays to demand that all or each 
of these things should be learnt by the 
student of medicine. Though possibly the 
power of man to learn is increasing; though 
each science as it becomes more and more 
consolidated can be expounded and appre- 
hended with greater ease; though the grasp- 
ing of one science is in itself a help to the 
grasp of other sciences, yet beyond doubt 
that which has to be learnt is enlarging far 
more rapidly than is man’s ability to 
learn.’’+ 

To extend the course of instruction in the 
medical schools of this country beyond the 
present four-year limit does not, under the 
prevailing conditions of education in Amer- 
ica, seem desirable, and the curriculum of 
most of our schools is already so crowded 
that no considerable amount of instruction 
‘an possibly be added. In what way, then, 
can we give to our medical students an 
adequate amount of information on all the 
subjects embraced in the constantly widen- 
ing domain of medical science and art? In 
other words, how shall instruction keep 
pace with knowledge ? 

In seeking an answer to this question it 
may be assumed that a medical school of 
the first rank should be an institution in 
which the most advanced instruction in all 
departments of medicine can be obtained, 
and on this assumption it is, of course, im- 
possible to arrange a course of study that 
every student must follow in all its details, 
for in the time which may properly be de- 

* ‘Medical Education.’ Collected Essays, Vol. IIL, 
D. Appleton & Co., 1894. 

t Address to the Students of Mason University 
College, Birmingham, October 3, 1898. 
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voted to a course of professional study it is 
quite impossible for even the most intelli- 
gent students to assimilate all the varied in- 
formation which such a school may reason- 
ably be expected to impart. 

It seems, therefore, to be evident that in 
arranging a course of medical study a dis- 
tinction must be made between those sub- 
jects which it is essential that every student 
should know, and those subjects which it is 
desirable that certain students should know, 
i. e., between those things of which no man 
who calls himself a physician can afford to 
be ignorant, and those which are important 
for certain physicians but not for all. In 
other words, provision must be made both 
for required and for elective studies. 

The introduction of the elective system 
into a professional school is not an alto- 
gether novel proposition. For several 
years a large part of the instruction in the 
fourth year of the Harvard Medical School 
has been given in elective courses in various 
specialties, such as ophthalmology, otology, 
etc. The extension of the elective system 
to the earlier years of the course would be 
attended by no difficulty as far as details of 
administration are concerned, and has, in- 
deed, been advocated by President Eliot in 
a speech at the dinner of the Harvard Med- 
ical Alumni Association in 1895. But the 
question may, perhaps, be asked whether it 
will be possible under such a system to se- 
cure the proper training of young men for 
the duties of a profession in which experi- 
ence of life contributes so largely to success, 
and in which, therefore, a student at the 
beginning of his career may be supposed to 
be peculiarly in need of the guidance of his 
teachers. 

It is true that in the academic depart- 
ment of Harvard University the capacity of 
the average student to choose his course 
wisely and well has been demonstrated by 
the experience of many years, but it may be 
properly urged that the success of the system 
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in the academic department does not neces- 
sarily justify its extension to a professional] 
school. The responsibility of the medica} 
faculty in granting the degree of M.D. ig 
very different from that of the academic 
faculty in giving the A.B. diploma, since an 
imperfectly qualified practitioner of medi- 
cine may endanger the lives of his patients, 
while an unworthy graduate of the academic 
department can, as a rule, injure no one but 
himself. Hence the medical faculty may 
justly be required to exercise greater caution 
in bestowing the degree of M.D. than is nec- 
essary in the case of the A.B diploma. We 
must, therefore, enquire whether it is pos- 
sible to obtain the advantages of a flexible 
curriculum consisting largely of elective 
courses without losing the security against 
superficial and imperfect work which the 
present compulsory system is supposed to 
afford, 

Any one who is familiar with the existing 
methods of medical instruction is aware 
that in nearly every department many 
things are taught which are subsequently 
found to be of use to only a fraction of 
those receiving the instruction. Thus the 
surgical anatomy of hernia is taught to men 
who will subsequently devote themselves 
to dermatology; future obstetricians are 
required to master the details of physio- 
logical optics,and the microscopical anat- 
omy of tumors forms a part of the instruc- 
tion of men destined toa career as alienists. 
Now, no one can question the propriety of 
including instruction on all these subjects 
in the curriculum of a medical school, but 
it may be questioned whether every student 
should be forced to take instruction in them 
all. It may, perhaps, be urged that no 
choice of studies can be made without 
determining, to some extent, the direction 
in which the work of the future practitioner 
is to be specialized, and that such specializa- 
tion cannot be properly and safely permitted 
until the student has completed his medica! 
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studies. To this it may be answered that, 
whatever may be the dangers of too early 
specialization, the dangers of crowding the 
medical course with instruction of which 
many students do not feel the need and of 
thus encouraging perfunctory and 
ficial work are certainly no less serious. 
Moreover, it will, doubtless, be found per- 
fectly possible to establish such a relation 
the required and the elective 
courses that the each 
department will be in no way lowered, 
while a certain freedom of choice is per- 
mitted the direction in 
which the work is pursued. To illustrate 
this point, allow me to describe a possible 
arrangement of a course of study in the 
department of physiology with which I 
familiar than with 


super- 


between 
requirements in 


with regard to 


am, of course, more 
any other. 

In the Harvard Medical School instruc- 
tion in physiology is now given in a course 
of about 100 lectures, besides recitations, 
conferences and practical laboratory work. 
Were the work to be rearranged in accord. 
ance with the above plan it would probably 
be found possible to condense into a course 
of about 50 or 60 lectures all the most im- 
portant facts of physiology with which 
every educated physician must necessarily 
Attendance upon these lec- 
course 


be familiar. 
combined with a_ suitable 


of text-book instruction, would suffice to 


tures, 


guard against gross ignorance of physio- 
logical principles. In addition to this re- 
quired work, short courses of eight or ten 
lectures should be provided,giving advanced 
instruction in such subjects as the physi- 
ology of the special senses, cerebral locali- 
zation, nerve-muscle physiology, the in- 
ternal secretion of glands, the physiology 
of the heart, circulation and respiration, 
the digestive secretions, the reproductive 
organs, ete. These courses should be elec- 
tive in the sense that no student should be 


required to take them all. Each student 
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might, however, very properly be required 
to choose a certain number of courses, which, 
when once chosen, become, for him required 
courses leading to examinations. The num- 
ber of special courses which each student 
should be thus required to elect should be 
sufficiently great to render the total amount 
of physiological instruction in no way in- 
ferior to that which is given under the pres- 
ent system. 

It would, doubtless, be found desirable 
in practice not to confine the possibility of 
taking elective courses to the year in which 
the required instruction is given, for a stu- 
dent may frequently, in the latter part of 
his course, become interested in a subject 
like mental diseases, for instance, and will 
then be glad of an opportunity to take spe- 
cial instruction on the physiology of cerebral 
localization. The elective courses should, 
therefore, be so arranged that they may be 
taken in any part of the medical curric- 
ulum. 

There is, in my opinion, no doubt that an 
arrangement of instruction similar to that 
here suggested for physiology could be ad- 
vantageously adopted in the departments of 
anatomy, histology, bacteriology, medical 
chemistry, pathology, surgery, and in the 
courses of instruction in the various spe- 


‘cial diseases, such as dermatology, opthal- 


mology, ete. Whether the instruction in 
clinical medicine and clinical surgery can 
be thus modified is a question about which 
more doubt may be entertained and which 
I prefer to leave to persons of greater ex- 
perience than myself in methods of clinical 
instruction. 

Under the existing conditions of medical 
education the introduction of the elective 
system in some form or other seems to be an 
essential condition to any further important 
advance. If it be said that under this sys- 
tem the medical degree will cease to have 
the definite meaning now attached to it, and 
that it will be impossible to tell from his 
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diploma in what way a physician has been 
educated, it may be replied that, though 
the degrees of A.B., A.M., Ph.D. and 8.D. 
are affected with exactly this same uncer- 
tainty of signification, their value seems in 
no way diminished thereby. As long asthe 
M.D. degree stands for a definite amount of 
serious work on medical subjects directed 
on the lines above indicated we may be rea- 
sonably sure that those who hold it will be 
safe custodians of the health of the commu- 
nity in which they practice. 

If it be urged that the elective system in 
medical education will lead to the produc- 
tion of a class of physicians who, owing to 
the early specialization of their work, will 
be inclined to overrate the importance of 
their specialty and to see in every disease 
an opportunity for the display of their 
special skill, it may be pointed out that 
this result is apt to be due not so much to 
early as to imperfect instruction in the 
work of a specialist, and that, since the 
elective system tends to encourage thor- 
oughness in special instruction, the evil 
may be expected to diminish rather than 
to increase. 

I have spoken of the extension of labora- 
tory instruction as an important forward 
step in the improvement of educational 
methods in medicine during the last quarter 
of a century, and I desire to bring my re- 
marks to a close with a few words on the 
relation between laboratory and didactic 
methods in medicine and on the employ- 
ment of both methods in a system of in- 
struction including both required and elec- 
tive courses. 

There is perhaps no field of human 
activity in which the pendulum of reform 
makes wider excursions than in that of 
education. Whenever any given method 
is found to give unsatisfactory results there 
is a strong tendency to abandon it alto- 
gether in favor of some entirely different 
method. Thus the obvious defects of the 
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oral system of examination employed in the 
Harvard Medical School thirty years ago 
led to its complete abandonment and to the 
adoption of the written examination book, 
though there is little doubt that a system 
combining the advantages of both the ora] 
and the written methods could easily have 
been devised. In the same way the fact 
that many subjects have been, and indeed 
still are, taught in systematic didactic lee- 
tures which can be better taught by labora- 
tory methods tends to obscure the equally 
important fact that there are many other 
subjects in the presentation of which the 
living personality of the lecturer is a very 
important factor and which, indeed, can be 
properly presented to students only by those 
who have had much experience in weighing 
scientific evidence. In this connection it is 
interesting to recall the wise words of Hux- 
ley, who expressed himself on this subject 
as follows: ‘* What the student wants in a 
professor is a man who shall stand between 
him and the infinite diversity and variety 
of human knowledge, and who shall gather 
all that together and extract from it that 
which is capable of being assimilated by 
the mind.” * 

To what extent the laboratory can re- 
place the lecture room will, of course, de- 
pend upon the nature of the subject taught. 
In such a branch as Anatomy, where facts 
learned by observation form the greater 
part of the knowledge to be imparted, 
laboratory work can be substituted for di- 
dactie instruction to a greater extent than 
is possible in subjects like Physiology and 
Pathology, where inferences from observa- 
tions and conflicting views must frequently 
be presented. In no department of medi- 
cine, however, will it probably be found 
possible to dispense entirely with a system- 
atic course of lectures in which a trained 
instructor may give to his class the benefit 
of his accumulated experience. 
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A eonsideration of the nature of the sub- 
ject taught will also furnish a guide for the 
employment of laboratory and didactic 
methods in the required and elective courses 
above suggested. In general the required 
courses, being comparatively elementary 
and concerned chiefly with the presentation 
of well ascertained facts, may be made de- 
monstrative in their character and may be 
conducted in accordance with laboratory 
methods, though a short course of didactic 
lectures, parallel with laboratory work, will 
in most cases be found to be essential. In 
the elective courses which provide advanced 
instruction in many directions the limits of 
our knowledge will be more nearly reached. 
It will, therefore, be necessary to present 
and weigh the evidence for and against the 
various conflicting views which are almost 
certain to be held with regard to subjects 
lying within what Foster has called the 
‘penumbra’ of solid scientific acquisition. 
For this purpose the most suitable method 
of instruction seems to be a short course of 
carefully prepared didactie lectures which 
should, however, be varied by demonstra- 
tions whenever the nature of the subject 
will allow. 

It is, however, unnecessary to discuss 
these and other details at the present time. 
They will speedily arrange themselves as 
soon as the necessity for a comprehensive 
reform in our methods of medical instruc- 
tion is generally recognized, and it is in the 
hope of helping to secure this recognition 
that I have addressed these remarks to you 
this evening. In whatever way the remedy 
is to come it should not be long delayed, for 
the difficulty of giving adequate instruction 
to constantly increasing classes seeking in- 
formation over a constantly widening field 
of knowledge is felt each year with greater 
and greater keenness. 


H. W. Bowpirtca#. 
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ON THE INCREASING IMPORTANCE OF IN- 
ORGANIC CHEMISTRY.* 

WHENEVER a paper by Van’t Hoff ap- 
pears, it is read by chemists and especially 
by physical chemists, with unusual interest. 
This is due to the fact that the compara- 
tively few papers which he has published 
have had such a marked influence on scien- 
tific thought, and on the development of 
those branches of knowledge to which he 
has devoted his energies. 

The present lecture is probably the re- 
sult of his observation, since he has been 
in Berlin, that by far the larger number of 
German chemists are devoting themselves to 
organic chemistry. At the same time that 
he recognizes the importance of this field of 
investigation, he utilizes this opportunity to 
call attention to the difference between 
the two branches of chemistry, organic and 
inorganic, and to point out some of the ad- 
vances which have been made, especially 
in the latter. The main points of bis lee- 
ture will be given partly in his own lan- 
guage, and partly as a free account of what 
was said. 

The distinction between organic and in- 
organic compounds dates back some two 
hundred years. Those occurring in organic 
nature, in living things, were called or- 
ganic, while those existing in the mineral 
kingdom were cailed inorganic. This divi- 
sion had, at the outset, a certain scientific 
justification, since inorganic chemistry had 
to deal with the comparatively simple prob- 
lem of explaining the chemical transforma- 
tions in dead matter, while organic chem- 
istry dealt with the much more complex 
problem of the processes in living organ- 
isms. 

While the original definitions of the two 
branches have changed somewhat as new 
facts have been discovered, yet this essential 

* Lecture before the 70th meeting of the Society 


of German Scientists and Physicians in Diisseldorf. 
—Zischr. f. Anorganische Chemie, 18, 1. 
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difference still exists, that inorganie chem- 
istry has to do with the relatively simpler, 
organic with the more complex problems. 
If we arrange the 
order of increasing complication of the prob- 
lems dealt with, we shall have inorganic 
chemistry more closely allied to physics, 
and organic chemistry to biology. The 
order would then be: Physics, inorganic 
chemistry, organic chemistry, biology. 
Organie chemistry has now come to be 
the chemistry of the element carbon, while 
inorganic chemistry is that of the remaining 
70 elements and their compounds. But we 
know that this distinction is not a sharp 
one, since sodium and calcium carbonates 


exact sciences in the 


are treated in all works on inorganic chem- 
istry. The two chief divisions of chem- 
istry are, then, at present, best character- 
ized by aim and method. 

The more difficult problem in inorganic 
chemistry is the decomposition of sub- 
stances into simpler compounds, and finally 
into the elements, so that the greatest 
triumph in inorganic chemistry is the dis- 
covery of new elements (Argon and Helium 
by Ramsay and Rayleigh). It finds the 
most complete expression of its results in 
the natural systems of Newlands, Mende- 
léeff and Lothar Meyer. The inorganic 
compounds are relatively simple, generally 
easy to obtain, and have a definite quali- 
tative and quantitative composition. 

The reverse is true in organic chemistry. 
Decomposition is easily effected, as by oxi- 
dation. The aim 
compounds, and this is rendered difficult 


here is to synthesize 


by the possibility of isomerism ; substances 
being formed of the same composition, 
but of different constitution and properties. 
Organic chemistry triumphs in the artificial 
building-up of substances (the preparation 
of the different sugars by Fischer), and finds 
the most complete expression of its results 
in the structure theory and in stereochem- 


istry. 
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The entirely different aims of the tyyo 
branches of chemistry necessitate a cor. 
responding difference of methods. Ag jg 
well known, inorganic and organic chem- 
istry are now studied independently. Aj 
the beginning of this century a great 
impulse was given to the study of chem- 
istry by the discovery of the fundamen- 
tal principle: ‘‘ The Mass of Matter does 
not change even in the most deep-seated trans- 
formations.”’ At first the harvest was reaped 
chiefly in inorganic chemistry. The very 
important facts, discovered purely empir- 
ically—the impossibility of transforming 
one element into another, the weight and 
volume relations in chemical transforma- 
tions—receive their hypothetical expression 
in the atomic and molecular conceptions 
and the molecular formula is the picture of 
the knowledge thus obtained. 

Then came the harvest in organic chem- 
istry. The methods of quantitative analysis 
were gradually adapted to the more com- 
plex relations in this field, and the consti- 
tution or configuration formula appeared, 
as a simple, clear picture of the relations. 
It indicated not only the kind and number 
of atoms in the molecule, but also their inner 
connections and their relative position. 

Yet, organic chemistry has done com- 
paratively little towards explaining the 
phenomena of life. The results of organic 
chemistry, expressed in the constitution 
formulas, are of relatively little significance 
for assimilation,ete. Also the knowledge 
of the constitution of albumin would thus 
be searcely extended. ‘‘It appears to me 
as if this incapacity is conditioned also by 
the nature of the configuration formula. 
It represents the molecule as a solid unit, 
and corresponds, therefore, at best, to the 
relations which obtain at absolute zero, ¢. ¢. 
at — 273°, and long before this all life 
processes are extinguished. The inner 
molecular state is explained for conditions 
under which life ceases.”’ 
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Let us now look more closely at the con- 
dition of things at the present time. The 
discovery of thiophene by Victor Meyer, 
and Fischer’s work on the sugars, are re- 
ferred to. Notwithstanding the relatively 
small number of workers in inorganic 
chemistry in recent years, very brilliant re- 
sults have been obtained. Those mentioned 
are: The discovery of the volatile com- 
pounds of iron and nickel with carbon 
monoxide, by Mond; of triazoic acid by 
Curtius; of six new elements by Ramsay ; 
the artificial preparation of the diamond by 
Moissan ; the carbides, selenides and 
borides, prepared by the same investigator. 

Let stress be laid upon it that this ex- 
perimental result is, in part, dependent 
upon the use of electricity, which is ap- 
plicable chiefly to inorganic compounds. 
Let us examine more closely the details of 
this application; what electricity has al- 
ready done, on the one hand as a source 
of higher temperatures, on the other as a 
means of effecting separations. 

Electricity as a source of heat is of 
fundamental importance. The tempera- 
tures which can be reached by combustion 
processes are limited. By this means we 
cannot obtain temperatures very much 
above 3,000°. In the electric furnace tem- 
peratures as high as about 4,000° can be 
reached. 

The electric furnace, in the hands of 
Moissan, has opened up a new way of 
preparing valuable and important sub- 
stances. It is evident that this applies 
chiefly to inorganic chemistry. Higher 
temperatures do not form, but break down 
the molecular complexes which constitute 
the problems of organic chemistry. Our 
own existence, which depends chiefly on 
the interaction of such complex molecules, 
cannot be continued up to 50°, The com- 
pounds of the hydrocarbons which were 
obtained in the electric furnace, as car- 
borundum and ealecium carbide, have no 
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value for the synthetical processes of or- 
ganic chemistry. 

If we turn to electricity as a means of 
separation, it is self-evident that it can be 
only indirectly applied to organic chem- 
istry, whose chief aim is synthesis. Most 
of the organic compounds do not belong to 
the electrolytes, which can be broken down 
by electrolysis. Most of the metals can, 
however, be separated by the current, in a 
form suitable for weighing, by using the 
proper intensity of current, and can be 
separated from one another by using a 
suitable electromotive force. The halogens 
have recently been separated in the same 
manner. A step is thus taken for inorganic 
analysis, which is comparable to the work 
of Liebig on the analysis of organic sub- 
stances. 

What has been accomplished by the use 
of electricity in separating the metals on a 
large scale, can be seen from the following 
data: In 1897 one-third of the entire cop- 
per produced (137,000,000 kilograms) was 
obtained electrolytically. The larger part 
of the gold and silver were obtained in the 
same way. Sodium is produced entirely 
by electrolysis (260,000 kilograms in 1897), 
and the increase in the aluminium pro- 
duced, from 9,500 kilograms in 1888 to 
321,000 kilograms in 1894, is to be referred 
to the same cause. This aluminium can 
now be used for the preparation of other 
metals which were diflicult to obtain. At 
the last meeting of the Electro chemical 
Society in Leipsic we saw almost chemi- 
ally pure chromium prepared by suitably 
igniting a mixture of aluminium and 
chromium oxide. In the same manner, 
manganese, titanium, tungsten, vanadium, 
cerium, ete., were formed. This opens up 
a field in the metal alloys, which will, per- 
haps, be of technical importance. 

We thus see inorganic chemistry teeming 
with remarkable discoveries, enriched by a 
new method of preparing substances, and 
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simplified analytically. The ground is also 
unusually fruitful for applying and develop- 
ing the fundamental generalizations which 
have been reached in chemistry in the last 
few years. 

When, in 1843, Kopp declared that a new 
stage of development in chemistry would 
follow the period of quantitative investiga- 
tion, first by union with another branch of 
science, he saw in advance what is now 
being effected in the union of chemistry and 
physics, which is being accomplished by the 
new physical chemistry. Let us call atten- 
tion to the importance of applying the two 
fundamental principles of thermodynamics 
to chemistry, and how far consequences de- 
rived from these principles can be subjected 
to experiment, and what the result is. 

The problems solved in this way, belong 
to the most important of our science, but 
receive a solution which has so little in 
common with our atomic and structural 
conceptions that they often do not appeal 
to chemists trained in the latter school. By 
this means problems will be solved, also bio- 
logical problems, which lie out of the scope 
of the configuration method. By applying 
thermodynamics to chemistry it is chiefly 
inorganic chemistry which is advanced. 

We must mention first the problem of 
affinity. Thermodynamics does not refer 
affinity to the reciprocal action of atoms, 
but measures affinity by the maximum 
work which the reaction can perform. Let 
us consider reactions which take place with 
increase in volume, say the union of copper 
and calcium acetates to form the double 
salt. If this reaction takes place in a closed 
vessel, the walls are broken. On the other 
hand, the reaction can be hindered by bring- 
ing a counter pressure to bear on the salts, 
say by a piston and cylinder; and Spring 
has actually shown that the double salt 
can be broken down by subjecting it to sev- 
eral thousand atmospheres of pressure. This 
counter pressure, which just prevents the re- 
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action, is very closely connected with affinity 
regarded as force, and affinity is determined 
as work by the mechanical work which js 
done by the reaction against the maximum 
pressure. 

The reaction may complete its maximum 
work in other ways, as in an electric bat- 
tery, and it can then be measured from the 
electromotive force of the battery. 

We arrive, in this way, at a generaliza- 
tion of very great importance : 

A transformation will, then, only take place 
of itself in case it is in a position to do a positive 
amount of work. If the amount of work done is 
negative the transformation can only take place 
of itself in the opposite sense. If the work done 
is zero it can take place in neither sense. 

This work and the possibility of reaction 
depending upon it, can be calculated in any 
given case, provided the work is ascertained, 
once for all, which is done when each of 
the substances in question is formed from 
the elements. This work can be expressed, 
e. g., in calories. This ‘ work of formation,’ 
by simple addition and subtraction, leads to 
the ‘work of transformation,’ the sign of 
which conditions the possibility of the 
transformation. This program has_ been 
carried out, to a certain extent for the mer- 
cury compounds, by Nernst and Bugasky. 
It should be mentioned that from this prin- 
ciple it was foreseen that mercurous chloride 
must be decomposed by potassium hydrox- 
ide, although the transformation takes place 
with heat absorption. 

We have obtained, also, a generalization 
for reactions which only partly complete 
themselves, on account of the introduction 
of the opposite reaction, which leads to a 
condition of so-called chemical equilibrium, 
as in the combination of iodine and hydro- 
gen, and in etherification. It is essential 
that, in such cases, changes in concentra- 
tion should be produced during the reaction, 
and on account of the reaction. These de- 
crease the work of transformation, finally 
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bringing it to zero, whence the reaction 
velocity gradually decreases and _ finally, 
also, becomes zero. In the union of iodine 
and hydrogen the increasing concentration 
of the hydriodie acid formed, introduces a 
gradually increasing opposing force, which 
finally brings the reaction to rest. 

There is thus obtained a further princi- 
ple, applicable in many directions. The 
point at which a reaction comes to rest can 
be caleulated from the work of transforma- 
tion. This was strikingly confirmed very 
recently by Bredig and Kniupffer, on the 
basis of measurements of electromotive 
force ; it was accurately determined when 
the double decomposition of thallic chloride 
and potassium sulphocyanate came to rest. 

But also the change in work of trans- 
formation through changes in temperature, 
pressure and mass can be calculated from 
thermodynamics, and also the consequent 
shifting of the point of equilibrium, Quan- 
titatively expressed, this shifting always 
takes place in the sense that cooling favors 
whatever is formed with evolution of heat, 
until finally, at absolute zero, all reactions 
are completely displaced in this sense. ‘Then 
the course of the reaction would be con- 
ditioned by the ‘heat of transformation,’ 
which, at zero, would be equal to the work 
of transformation. 

In studying equilibria from this stand- 
point, not only the existence of every sub- 
stance, but also the conditions of existence, are 
determined. And it may be added, not 
only the conditions of existence of indi- 
vidual substances are determined, but also 
all the compounds which it is possible to 
obtain from given materials, say water and 
salt. The reinvestigation of magnesium 
chloride from this standpoint gave not less 
than six different hydrates. 

This method of investigation closely re- 
sembles the complete survey of a region 
where formerly only individual cities and 
villages were recorded. In the not very 


SCIENCE. 931 


distant future inorganic chemistry may do 
for geology what it has already done for 
mineralogy in the preparation of individual 
minerals, 

The views here expressed will be of chief 
service in inorganic fields, since two ob- 
stacles are in the way of applying them to 
organic chemistry: First, the great pos- 
sibility of compound formation. A single 
pair of substances, as carbon and hydrogen, 
gives rise to an unlimited series of com- 
pounds. Second, the very sluggish man- 
ner in which organic transformations take 
place, causes reactions which are possible, to 
proceed very slowly, or not to take place at 
all. Thermodynamics stands here, in its 
application, as before a very complex en- 
gine which is rusted until it is useless. 

But the application of thermodynamics 
to chemistry has been made in another di- 
rection, and here the physical chemistry of 
to-day has found its most fruitful field. 
The possibility of determining the molecu- 
lar weight of dissolved substances is given 
by the so-called osmotic methods. A very 
great need of inorganic chemistry would 
thus be met. The molecular weights of 
organic com pounds, which are often volatile, 
were generally known by determinations of 
vapor-density. The inorganic compounds 
investigated in this respect were, on the 
other hand, exceptions. The work of a few 
years has sufliced to fill up these omis- 
sions. 

We arrive, then, at our last point, a con- 
sequence of these osmotic methods, that 
electrolytes—salts, acids and bases—are 
broken down in aqueous solution in a pe- 
culiar manner. The only explanation which 
meets the case is that of Arrhenius, ac- 
cording to which a dilute solution of, say 
hydrochloric acid, would contain instead 
of molecules of acid, negatively and posi- 
tively charged atoms of chlorine and hy- 
drogen. 

It is still impossible to pass final judg- 
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ment on this fundamental change of our 
conceptions, yet it is a fact that the most 
widely different properties of solutions 
agree qualitatively with the new concep- 
tions. Quantitatively, the result calculated 
agrees very nearly with that found, but, 
thus far, the agreement is not always per- 
fectly satisfactory. It is of chief impor- 
tance for our purpose that a new impulse 
was thus given to the study of solutions of 
salts, acids and bases, i. e., chiefly to inor- 
ganic compounds. 

A final remark in closing: While it has 
been repeatedly emphasized, in the foregoing 
that it is chiefly inorganic chemistry that 
has been advanced by the new theoretical 
considerations, yet it is not meant that or- 
ganic chemistry has thus lost in interest. 
On the contrary, the science of chemical 
equilibrium can be applied also here, and 
has already been thus applied. 

The action of ferments is then taken up, 
and the work of Tammann and others 
cited to show that such act, at least in 
some cases, to only a limited extent, a con- 
dition of equilibrium being reached before 
the decomposition is complete. Thus, 
amygdalin is only partly broken down by 
emulsin, and the breaking-down goes far- 
ther if the decomposition products are re- 
moved. If, on the contrary, he had added 
the decomposition-products he would, per- 
haps, have effected the synthesis of amyg- 
dalin. In case the ferment is not changed 
by its action, on theoretical grounds a con- 
dition of equilibrium must be introduced, 
and not a total transformation, and, there- 
fore, the opposite reaction should be realized. 
It is a fair question to ask whether (from 
the science of equilibrium) sugar cannot 
be formed from carbon dioxide and alcohol, 
under the influence of zymase, when the 
pressure of the carbon dioxide exceeds a 
certain limit; and also whether trypsin is 
not in the position, under conditions given 
by the science of equilibrium, to form albu- 
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min from the decomposition products which 
it itself yields ? 

‘Tf I have gone too far in these last ex- 
pressions they may remain as proof that |] 
always havea warm heart for organic chem- 
istry.” Van’t Hoff concluded with the 
wish that Germany, which is in danger of 
being surpassed in inorganic chemistry by 
other nations ; which has recently lost from 
this field such men as Victor Meyer, Lo- 
thar Meyer, Gerhard Kriss and Clemens 
Zimmermann, will soon again occupy a 
leading position, through the choice of 
young men of our science to enter this 


field. 
Harry C, Jones. 
CHEMICAL LABORATORY, 
JOHNS HOPKINS UNIVERSITY, 
November, 1898. 


THE TAILLESS BATRACHIANS OF EUROPE.* 

THE anurous salient amphibians, or tail- 
less batrachians, have been long favorite 
subjects of study in Europe, and much has 
been written upon their habits. Only a 
few years ago (in 1890) Dr. J. de Bedriaga 
published an elaborate mondgraph of the 
Amphibians of Europe (Die Lurchfauna 
Europas) giving very full descriptions of 
the species and their manner and customs. 
Now we have completed a still more elabo- 
rate work on a single order of Amphibians 
—the Salientia—including the frogs and 
toads and their relations. This work, en- 
titled ‘ The Tailless Batrachians of Europe,’ 
is by Mr. G. A. Boulenger, and has been 
‘issued to the subscribers to the Ray Society,’ 
in two bound volumes or parts for the years 
1896 and 1897; the pagination is continuous 
from the first into the second volume (pp. 
211-376). Doubtless many of the ‘ sub- 
scribers ’ will rejoice in the diversification 
of the subjects monographed, for nearly ‘ 

*The Tailless Batrachians of Europe. By G. A. 
3oulenger, F.R.S. London: printed for the Ray So- 
ciety. 1897-1898. 2 parts, 8vo., t. p., iii, 376 pp., 
24 pl., 7 maps. 
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eneration has passed since any volume on 
vertebrates was published, the last having 
een ‘a monograph on the structure and 
ievelopment of the shoulder girdle,’ by W. 
K. Parker, issued for 1867. All the vol- 
umes published since 1880 have been de- 
voted to insects in the Linnzean sense. 

Mr. Boulenger has been ‘ for twenty-five 
years a close student and collector of these 
animals, which have always exercised an 
extraordinary fascination’ on his mind and 
he has utilized ‘the enormous materia] 
which had gradually accumulated in the 
literature, [his] own notes, and the un- 
rivalled collection in the British Museum.’ 
The outcome is worthy of the distinguished 
author,and we have a monograph which 
may serve as a model for other lands, and 
not least for the United States. 

The first third of the work (p. 1-121) is 
an ‘introduction’ to Amphibiology, treating 
of the classification, external characters, in- 
tegument, dermal secretion, skeleton, vis- 
cera, habits, voice, pairing and oviposition, 
spermatozoa, eggs, development and met- 
amorphosis, tadpoles, hybrids, and _ geo- 
graphical distribution. This introduction 
is illustrated by forty-seven cuts and three 
plates representing anatomical and physio- 
logical data. A most useful feature is the 
exhibition in dichotomous form of the ‘ ex- 
ternal characters’ (17), the ‘ osteological 
characters’ (44), ‘the chief differences in 
male uro-genital apparatus’ (55), the am- 
plexation or mode of embrace of the male 

69), the nuptial asperities (70), ‘the prin- 
cipal differences between the eggs’ (79), 
and the characteristics of the tadpoles 

105). 

The characters thus clearly analyzed and 
exhibited among the Anurans may be con- 
sidered to have been coordinated, and the 
resultant is a classification which expresses 
quite nearly an equation for the collective 
characters and is, therefore, a ‘ natural 
classification.’ So uniform are the external 
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characters that not only are they no criteria 
of the mutual affinities of the various forms, 
but they are actually often misleading. The 
early naturalists distinguished among the 
phaneroglossate forms those with the up- 
per jaw toothed or toothless and those with 
toes having terminal disks contrasted with 
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Discoglossus pictus, showing ribs. 
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Rana esculenia, 


those without disks. Other characters were 
found in the presence or absence of a ‘ tym- 
panum’ or ‘ear’ and of ‘ parotoid glands’ 
as well as other less-used variations. It 
became evident, however, that none of the 
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arrangements based on such characters was 
an expression of deep-seated affinities. It 
was not till 1865 that a key to the definitive 
arrangement of the group was discovered 
by Cope in the osteological characters and 
especially modifications of the sternal ap- 
paratus. Cope’s arrangement has been 
called by Mr. Boulenger an ‘ epoch-making 
classification’ and, in the form to which it 
has been brought by the later labors of 
Cope and Boulenger, will doubtless be near 
that which will gain ultimate general ac- 
ceptance. Nevertheless, it may be thought 
too much value has been attached to the 
arciferons type of sternum. An arrange- 
ment of the phaneroglossate forms into three 
superfamilies, of which the arciferous fam- 
ily of Discoglosside is the most generalized, 
may be more acceptable to some; this has 
been named DiscoGiossoipEA. The other 
Arcifera are the Boronorpea, and the Fir- 
MISTERNIA are equivalent to another super- 
family of nearly equal systematic impor- 
tance—the RANOIDEA. 

The Discoglossoidea differ from both the 
others in the possession of ribs in the adult, 
and by the median position of the spirac- 
ulum or outlet from the branchial cham- 
ber in the tadpole. Less important pe- 
cularities are the arrangement of the male 
urogenital apparatus (so that ‘the sper- 
matozoa are conveyed through the vasa 
efferentia direct to the seminal duct; the 
latter produced forward beyond the kidney’ ) 
and the disposition of the labial teeth 
series ‘in two or three rows.’ The single 
contains three Euro- 


family—Discoglossida 
pean genera and five species; the genera 
were widely separated by the old systema- 
tists, and it was to Cope that the earliest 
appreciation of their relationship was due, 

The Bufonoidea, or typical Arcifera, are 
represented in Europe by three families— 
Pelobatide, Bufonide and Hylidae. The 
Pelolatide of Boulenger were distributed by 
Cope among two families, one of the Euro- 
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pean genera ( Pelodytes) having been desi, 
nated as the type of Pelodytide, and 
other (Pelobates) associated with the Ame) 
ican Scaphiopus in the family Seaphiopids 
There can scarcely be any question that 
Boulenger is correct in reducing the two 
Copian families to one. The only characters 
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used to differentiate them were the ‘ sacrum 
united with the coceyx by condyle’ in the 
Pelodytide, and the ‘ urostyle without condy- 
loid articulation, its axial portion restrict- 
ing that of the sacrum and connate with it 
in the Seaphiopide.* 

The inconstancy of this character in som 
groups has been shown by Boulenger. ‘Du- 
basing his observations [on the Peiobat: 
cultripes|, has denied the fusion of the sacra! 
vertebra with the coccyx described by Mer 
tens in Pelobates fuseus, with which P. eultr: 
pes was then confounded ; he observes, how 
ever, that the articulation. by means 0! 
one condyle, is an almost immovable one 


* Cope Batr. N. Am., 296. 
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naspecimen from Bordeaux, from which 
Boulenger| prepared the first skeleton, 
he |found matters as stated by Dugés,whilst 
in two other skeletons, from Bordeaux and 
\vignon, the two bones are as completely 
fused as in P. fuseus.”?’ Mr. Boulenger well 
adds: ‘‘ As the ankylosis of the sacrum and 
coceyx has been given asa generic character 
of Pelobates, it is important to note the in- 
constancy of the character in this species 
at least.’’ Still less is the character of family 
value. Further, an examination of the 
skeletons of Pelodytes, Pelobates and Sceaphio- 
pus should convince a competent observer 
that the difference between Pelobates and 
P’elodytes are much less than those between 
Pelobates and Seaphiopus. Scaphiopus differs 
from Pelobates in the reduced dilatation of 
the diapophyses of the sacral vertebra, 
the strength and direction of other dia- 
pophyses, the cartilaginous ‘ xiphister- 
num,’ the absence of a bony style, and 
the development of a ‘ cavum tympani and 
tympanum.’ In all the contrasted charac- 
ters Pelobates agrees with JL’elodytes, and, if 
the family is to be divided, the two Euro- 
pean genera should be combined and con- 
trasted with the American. The eminent 
herpetologist who associated Pelobates with 
Scuphiopus was too much impressed at first 
With the special osteological character used, 
and neglected to make a detailed compari- 
son which would have convinced him of its 
inferior value. 

The Ranoidea are represented in Europe 
by only a single genus—Rana—although 8 
of the 20 anurans belong to it. 

Mr. Boulenger has paid much attention 
to the geographical distribution of the Eu- 
ropean species and has devoted a number 
of maps (6) to the exhibition of the range 
of the representatives of a family, genus, or 
of nearly related species or varieties. We 
may extend the view by a comparison of 
the European fauna based on Boulenger’s 
figures with the North American, accept- 
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ing, therefore, the numbers given by Cope 
in * The batrachia of North America.’ 


Europe. N. Ame 
DISCOGLOSSID.® 


PELOBATID 

UPEROLIID® CYSTIGNATHID® or 

LEPTODACTYLID®) 

BUFONIDE 

HYLID& 

Pseudacris (Chorophilus)....... 6 

ENGYSTOMID.® 

RANIDE 


It will be seen from these columns that 
the North American fauna is much richer 
than the European. The chief differences, 
otherwise, are the absence of Discoglossids 
in America and the great development in 
North America of the Hylids—17 American 
against a single European species. There 
is no great disparity between the other 
families, although for each the American 
species are more numerous than the Euro- 
pean. The families indicated as represented 
in North America and not in Europe do 
not really belong to the Anglogéean fauna, 
the species in question barely extending 
within the limits of the United States, the 
only notable exception being the Engystoma 
carolinense, Which extends as far north as 
South Carolina and Missouri. 

The chief interest to most lovers of na- 
ture will be in the accounts of the habits of 
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the species, and these, as a whole, are de- 
tailed more fully and with more discrimi- 
nation than in any other work. Especially 
noteworthy are the descriptions of the 
courtship and oviposition of the species. 


The ‘amplexation,’ or mode of approach of 


the males on the females, is characteristic, 
and in main features is common to the 
members of a genus, so far at least as the 
Kuropean species are concerned. So gener- 
ally in conformity with structural features 
has it been regarded that the principal 
modifications have been used to differen- 
tiate and diagnose certain groups. Atten- 
tion was first called to the subject by A. 
Thomas in 1854, and two groups were 
named by Bruch, in 1863, Plagioglena and 
Orthogiena, and by A. de L’Isle, in 1877, 
Alamplexes and Inguinamplexes. But the 
want of correlation between such characters 
and structural ones is now evident. Mr. 
Boulenger (p. 2) well remarks: ‘“ How 
exaggerated the importance attached to 
this correlation, which, besides, holds 
good only for the European forms, is 
now apparent to all.’”’ Nevertheless, within 


Amplexation of ‘ Pelodytes punctatus’ 


certain limits, the species of a genus agree 
in their mode of amplexation; only a 
too strict taxonomy cannot be applied. 
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For example, Mr. Héron-Royer 
Soe. Zool. France, 1890, 205) recognized 
7 categories of amplexation—pectoral, ax- 
illary, supra-axillary, inguinal, axillo-in- 


Amplexation of ‘ Bufo vulgaris’ 


guinal, lumbo-pubic, and lumbar. Now, Mr. 
Héron-Royer recognized five European spe- 
cies of Hyla, which are considered by Mr. 
Boulenger to be varieties or variations ol 
the single species Hyla arborea, and yet two 
of the nominal species are referred to one 
category. (axillary) and three to another 
(supra-axillary). One of the European 
toads ( bujo viridis) has a pectoral amplexa- 
tion, two (B. vulgaris and BL, calamita) an 
axillary, and the common American species 
musieus or lentiginosus) , a supra-axillary 
habit. In fact, such differences may be 
simple expressions of the relatiye size 0! 
the male and female and must vary as do 
the sexes. But there is a sharp contrast 
between amplexation round the waist and 
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hat behind or above the arms, and these 
wo categories are the chief ones recognized 
y Mr. Boulenger. The former mode is 
xemplified by all the species of Discoglos- 
ids and Pelobatids; the latter by the Bufo- 
nids, Hylids and Ranids. Four kinds or 
degrees of amplexation are represented by 
admirable illustrations in Mr. Boulenger’s 
work and are here reproduced. Among 
the Pelobatids the hands join on the pubic 


Amplexation of ‘ Rana arvalis.’ 


region in Pelobates, while the forearms meet 
on the pubic region in Pelodytes. It will be 
in order now for some observer to tell us 
how Scaphiopus practices amplexation; the 
various accounts hitherto published fail to 
give the requisite information. 

Every sojourner in the country must have 
noticed masses of transparent jelly-like 
spheres in the water, but none in the 
United States could refer such masses with 
certainty to the parent species. In Europe, 
however, such an identification can be 
made in almost every case, and Mr. Bou- 
lenger gives @ synopsis for that purpose, 
and adds illustrations of the oviposition of 
seven species representing all of the five 
Kuropean families. Some of these illustra- 
tions are here copied. 

The tadpoles of the European anurans 
have also been described and figured, and 
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each species may be readily identified by 
means of an excellent analytical key (105- 
109). The tadpoles of Rana, for example, 


Eggs of Pelodytes. 


are differentiated inter se by the relative 
width of the interocular space, the series of 
labial teeth, and the form of the tail. Mr. 
Boulenger deduces the generalization that 
‘the structural differences which separate 
the genera and species in their tadpole con- 
dition reflect, on the whole, pretty accu- 


Eggs of Bufo. 


rately the system based upon the perfect 
animals, although here and there the modi- 
fications are of unequal importance. We 
must bear in mind, however, that such a 
correspondence, if existing in the European 
Batrachians, is not universal. It is aptly 
added : ‘‘ Larval forms such as the tadpoles 
are outside the cycle of recapitulation, the 
ontogeny being broken by the intercalation 
of the larval phasis.” 
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Knough has been said to give some idea 
of the wealth of information given. As 
no other has had such opportunities of in- 
vestigation as Mr. Boulenger, sono one has 


Eggs of Hyla. 
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Eggs of * Rana temporaria.’ 


had greater capacity to use his material. 
Undoubtedly his monograph will long con- 
tinue to be the standard of nomenclature. 
Nevertheless, there will be dissenters from 
some of the taxonomic ideas and some of 
the names adopted. For example, some 
may be disposed to differentiate the Pelobates 
cultripes from the genotype and call it Cul- 
tripes provincialis (with Cope ) or Cultripes 
cultripes. Less likely will be the resurreec- 
tion of Ammoryctes or Epidalea. Others too 
may assign higher value to forms desig- 
nated as varieties of Bombinator pachypus, 
Alytes obstetricans, Hyla arborea, Rana esculenta 
and Rana temporaria. 

Again, there may be differences of opin- 
ion as to various specific names. Bombina- 
for igneus may be replaced by B. bombinus 
or possibly (but not probably) by B. varie- 
qatus. The Rana variegata of Linnzeus was 


supposed to be a foreigner ‘ at large’—‘ hw 
itat in exteris regionibus.’) For the Bombinato, 
pachypus may be revised the name B. salsvs, 
The toad may be called Bufo bufo or 2B, 
rubeta. The Rana arvalis may be deemed to 
be entitled to the Linnean name &. tempo- 
raria on the ground that it was the species 
to which the name was limited in the Fauna 
Suecica. Then the &. temporaria of the 
Tailless Batrachians may be called 2. muta, 
as by Camerano and Bedriaga. Finally, 
for the PR. agilis the name FP. da/matina may 
be preferred. In reference to the last, Mr. 
Boulenger has noted, “ the strict law of pri 
ority would require the adoption of this 
name * * *, However, this is one of those 
cases in which, it appears to me, conserva- 
tism is desirable.”’ Mr. Boulenger adds: 
‘‘ Similar considerations have guided me in 
the naming of the two species of Bombinator, 
and I hope, in the interest of the stability 
of nomenclature, they will commend them- 
selves to future workers.” 
But whether we agree with Mr. Boulenger 
or not in his views as to nomenclature, he 
certainly has given us a work which well 
deserves to be recognized as a standard and 
is alike meritorious for text as well as for 
illustrations. We may be allowed to hope 
that a companion volume on the remaining 
Amphibians of Europe will be published in 
time. From him who has given so freely, 
much will be expected. 
Tueo, GILL. 


SKELETON LEAVES. 

Ir has for a long time been known that 
the best method of skeletonizing leaves is 
to put them in a still pool containing moss, 
algze or other living aquatic plants. Ina 
few months, as a rule, all the softer por- 
tions of the leaf will disappear, leaving the 
vascular system perfectly clean from meso- 
phyll and epidermis. The removal of the 
soft parts will take place more quickly if 
the leaves are killed before they are put in 
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the spring or pool. It has been supposed 
that the disappearance of the softer parts 
of the leaf was due to decay brought on by 
»acteria and fungi, and this may in some 
cases be true. 

A few months ago some moss from a pool 
near the Great Falls of the Potomac was 
brought into the laboratory of the Division 
of Vegetable Physiology and Pathology and 


put into an aquarium. A few leaves of 


Norway maple affected with a spot disease 
were also put in to keep them fresh fora 
few days. It was soon noticed that the 
mesophyll and epidermis of the brown spots 
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ress through the water or aid them in 
crawling. The mandibles and mandibular 
teeth are stout and well adapted for gnaw- 
ing. (See Figs. A-D.) An examination of 
the alimentary canal of several of the or- 
ganisms revealed the presence of numerous 
leaf cells, palisade and mesophyll, in the pro- 
cess of digestion. Little doubt could, there- 
fore, remain as to the fact that the Cypri- 
dopsis were the active skeletonizers. 
Another aquarium, however, was started, 
and decay-producing fungi and bacteria 
were introduced to see if they would alone 


produce skeletonizing. 


1. CYPRIDOPSIS sp. 


A. Side view diam. B. Natural size. C. Ventral view <50diam. Dorsal view 50 diam. 


was disappearing, leaving nothing but the 
vascular bundles. <A closer examination re- 
vealed numerous minute bivalve crustaceans 
belonging to the family Cyprididz and as 
nearly as could be determined to the genus 
Cypridopsis, probably C. vidua (QO. F. M.). 
The shells varied from 1 2 to 1 mm. long 
and half as broad and high. They are 
tumid, yellowish green and covered with 
short hairs. In swimming the plumose an- 
tennz and bristly feet protrude from the 
shell and by their rapid movement cause 
the organisms to make a jerky rolling prog- 


Two sets of leaves of Norway maple, 


Peach, Rose, Elm, Linden and a number of 


other plants were selected. One set was put 
in the aquarium containing the Cypridopsis 
and the other put in the aquarium with 
fungi and bacteria. The process of decay 
went on very rapidly in the latter aquarium, 
but there was no sign of skeletonizing a 
month and a half after the experiment 
was started. In the aquarium with Cypri- 
dopsis, however, the work was begun al- 
most immediately. The dead spots in the 
leaves were skeletonized in 24 hours, and 
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i in six days large areas were cleaned. In 
a four weeks the work was complete. 
The little crustaceans will not attack any 
Zi portion of the vascular system of the leaves 
é mentioned until the mesophyll and palisade 
R . cells are all removed and other leaves with 
mesophyll are lacking. If they are starved, 
by 


by 
Fic 
however, they begin on the finer bundles 
FS and soon destroy the specimen. It is best, 
Ss therefore, when all the soft cells have been 
$4 cleaned off from the bundles to remove the 
skeleton from the aquarium and _ press 
lightly between driers. The figure shows 
a maple and an ash leaf skeletonized in the 
experiment described. 
; Cypridopsis and related genera are widely 
distributed in fresh and salt water. There 
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is hardly a pool or pond in which some . 
them are not found. It is quite likely th 
the food habits of many of them, at least . 
of the closely related genera, are like th. 
one here deseribed. 

thrive best i: 


Cupridopsis appears to 


water kept fresh by the presence of alge o 


other aquatic plants and not inhabited by 
fish or other animals which prey upon them. 
They are said, however, to live in dry mud, 
in a more or less dormant state for long 
periods. 
ALBERT F, Woops, 

Assistant Chief. 

DIVISION OF VEGETABLE PHYSIOLOGY 
AND PATHOLOGY, U. S. DEPART- 

MENT OF AGRICULTURE: 
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OBLEMS OF PHYSIOGRAPHY CONCERNING 
SALINITY AND TEMPERATURE OF 
THE PACIFIC OCEAN.* 
BERING SEA. 

DiAGrAM No. 1 shows the mean temper- 
‘ures and densities in the deeper parts of 
ering Sea to the southward of the Pribilof 
Islands. It will be noticed that the density 
nereases from 1.0241 at the surface to 
|.0257 at the depth of 1,000 fathoms and 
according to a single observation to 1.0261 
in 1998 fathoms at the bottom of the 
sea. We attribute the low density at the 
surface to a copious precipitation aud to 
the discharge of several large rivers, nota- 
bly the Yukon. This tendency towards a 
decrease of the density is counteracted by 
an undercurrent from the Northwest Pacific 
which carries a supply of salt. The relation 
of the Mediterranean Sea to the Atlantic 
Ocean furnishes an instructive illustration 
of the way in which salt and heat are con- 
veyed from one sea to another; the same 
salt which is carried into the Mediterranean 
by a surface current is taken out again by 
a warm undercurrent which spreads out 
over an area extending from Gibraltar to 
beyond the middle of the Atlantic and, at 
the same time, sinks to depths below 1,500 
fathoms. The Kuro Siwo, the great carrier 
of salt and heat in the North Pacific, does 
not, as a surface current, reach beyond 
42 of Latitude, whence it passes northward 
beneath the surface, losing both heat and 
salt by its contact with colder and lighter 
water, and continues to sink as it advances 
until in the noted accumulation of salt in the 
deeper parts of Bering Sea we recognize the 
last traces of that warm and briny current. 
Lieut. Comm’dr Moser in 1896 found the 
depth of the channel between Bering Is- 
land and Kamchatka to be 3,117 fathoms 
instead of less than 500, as has been here- 
* Abstract of a paper prepared for publication in 
he Annual Report of the U. S. Coast and Geodetic 


~urvey for 1898 and Petermann’s Geogr. Mitt. 


CEMBER 30, 1898. ] SCIENCE. 


941 


i 


— 
q 
/ 4 anda 
ors 

» hos \ } 

as 
| 
Oensties 
q 

prise 
\ 
Central PacSic Ocean 
; 

| | | 

| | | | 

i 

Central Pacific Ocean 
Sean 

r ae 

ace om +-+ + on ++ 
| 
| 
3 
5 


94? SCIENCE. 


tofore assumed. We may admit that this 
great depth, as well as that of nearly 2,000 
fathoms between Bering Island and the 
Aleutian Islands, to some extent facilitates 
the ingress of the waters of the Pacific, but 
in the matter of transfer of salt from one 
sea to another an ample supply of this sub- 
stance is more essential than great depth of 
connecting channel. The Strait of Gibral- 
tar, which, as we have seen elsewhere, reg- 
ulates the density of not only the Mediter- 
ranean, but also of a large part of the 
Atlantic, has the moderate depth of 170 
fathoms. 

The temperature curve shows a minimum 
of 37°.5 in 100 fathoms; this indicates that 
the heat which is transmitted from the sur- 
face does not descend below that limit and 
that whatever heat we find at greater depths 
has been conveyed by the same undercurrent 
which carried the salt. There is consider- 
able difference in the bottom temperatures 
of the great depths; they vary from 34° to 
39° and are perhaps slightly below those of 
the Pacific. We fail to notice any indica- 
tions of a constant temperature below a cer- 
tain depth, such as we find in the Caribbean 
Sea and Guif of Mexico, where the ther- 
mometer registers 39°.5 at all depths ex- 
ceeding 700 fathoms. The observations on 
which the temperature curve is based were 
made about the middle of August, when the 
summer heat had nearly reached its max- 
imum; the broken line indicates the prob- 
able conditions at the end of February, 
when the surface temperature is supposed 
to remain near the freezing point of fresh 
water. 

THE OKHOTSK SEA, 

In the Diagram giving an east and west 
section through the Okhotsk Sea we notice 
in the western part the existence of a thick 
layer of very cold water at a short distance 


below the surface, covered by a stratum of 


very low density but of comparatively high 
temperature. When we recall that sea 
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water does not commence to congeal un|)! 
its temperature is reduced to below 2° 
this cold layer furnishes an indication of the 
severity of a Siberian winter, when the 
whole of Okhotsk Sea is frozen over. The 
low density of the surface water is due to 
the fact that it is composed partly of melted 
ice, Which does not contain much salt, and 
partly of river water, particularly that of 
the Amur, which, after rounding the north- 
ern point of Saghalin Island, floats south- 
ward along its eastern shore. It is rather 
surprising to find such steep gradients 
in the temperatures as 54° at the surface 
and 31° in 26 fathoms, and they can be ac- 
counted for only by assuming that there are 
no strong currents which keep the water 
agitated, and furthermore that, whatever the 
increased percentage of salt in consequence 
of evaporation may be, tt is too small to sink 
the surface water to any considerable depth. 
There are no temperature observations 
available for the water under the surface in 
the eastern part of Okhotsk Sea except bot- 
tom temperatures; we conjecture that dur- 
ing the winter months there is but little 
difference between the temperatures of the 
eastern and western part. In the height of 
summer, however, we may expect to find 
about 35°.2 the lowest temperature at a 
depth of about 100 fathoms in the eastern 
part. At greater depths a slight increase 
of temperature is noticed, 36°.3 is recorded 
at 328 and 437 fathoms, and there appears 
to be a nearly uniform temperature of 36 
in the great depths of the basin, which, ac- 
cording to Moser’s soundings in 1896, has 
the shape of a trough with a steep slope 
from the Kuril Islands, and depths exceed- 
ing 1,800 fathoms. The densities increase 
from 1,.0222-1.0240 at the surface to 1.0246 
at 55 fathoms and 1.0248 at 219 and 1.0254 
at 437 fathoms. These relations of densit) 
and temperature are similar to those 
sering Sea, showing a continuous increas: 
of density from the surface downward an 
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. existence of a minimum of temperature 
the depth of about 100 fathoms, separa- 
ug the much warmer surface waters from 
‘he slightly warmer deeper waters. Hence 
Okhotsk Sea, like Bering Sea, must receive 
. supply of salt and heat from a connect- 
ng sea by a current which starts at the 
surface and during its progress gradually 
sinks to the greatest depths. The Okhotsk 
Sea connects with the Japan Sea by La Pé- 
rouse Strait and with the Pacific by the 
Passages through the Kurils, and it may re- 
ceive its supply of salt from either of these 
seas, but the observations by Makaroff in 
i887 and Moser in 1896 point towards the 
Japan Sea as the souree. Makaroff found 
in La Pérouse Strait three kinds of water. 
each of a distinctive physical character. In 
the southern part he found dense and warm 
water, with indications that it was from the 
Japan Sea on its northward way. In the 
northern part he found warm and light sur- 
face water similar to that we encounter far- 
ther north, off the shore of Saghalin Island: 
itis probably composed of melted ice and 
the waters of the Amur and other rivers 
which have come down from the northward 
along Saghalin Island. This surface water 
rests on water which has considerable den- 
sity but a very low temperature ; it ts of the 
same character as that cold stratum which 
we found underlying the warm surface 
waters in a higher latitude, and we may, 
therefore, conclude that along the entire 
eastern shore of Saghalin Island the water 
below the depth of 25 fathoms receives but 
“ small increase of temperature in conse- 
quence of the summer’s warmth. Where 
it meets the water from the Japan Sea it 
rises to the surface in a streak which ex- 
tends from Cape Crillon forty miles in a 
southeasterly direction, effectually shutting 
ifthe Japanese current from the western 
part of Okhotsk Sea. Moser’s density ob- 
ervations show that this current advances 
iorthward in the eastern part of the Sea, 
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passing along the Kuril Islands, and that it 
is gradually overlapped by the lighter water 
to its left, thus verifying Makaroff’s views, 
according to which the waters from the 
Japan Sea, after reaching the Okhotsk Sea, 
continue to sink until they occupy all the 


deeper parts of this basin. The depth of 


La Pérouse Strait is but 35 fathoms. The 
passages through the Kurils are probably 
much deeper. Makaroff gives 235 fathoms 
for the Amphitrite Strait, and from Moser’s 
temperature observations, we infer that 
about 800 fathoms’ depth may be carried 
from the Pacific into the Okhotsk Sea. 
From this we may conclude that, if the Ok- 
hotsk Sea does not receive a supply of salt 
and heat through an undercurrent from the 
Pacific, it is not on account of an insufli- 
cient depth of channel, but due to a greater 
difference between the physical condition of 
the waters of the Okhotsk Sea and those of 
the Japan Sea than exists between the for- 
mer and those of the Pacifie adjoining. The 
cold zone along the Kuril Islands was for- 
merly thought to be due to the effect of 
cold currents which were supposed to come 
from the neighborhood of Kamehatka, but 
Makaroff correcily attributes the low tem- 
perature to a commingling of the cold water 
from lower strata with the surface water. 
There are instances where cold water rises 
to the surface in consequence of peculiar 
conditions of density and temperature, as in 
the case of the cold streak at the equator 
off the west coast of South America ; but in 
the preseut case an inspection of the dia- 
gram will show that the rising is confined 
to the upper stratum of 25 fathoms’ depth, 
and that it should be attributed to the bot- 
tom configuration, which offers formidable 
obstructions to the movements of a formi- 
dable tidal current sweeping through the 
passages four times a day. 


THE CENTRAL PACIFIC OCEAN, 


Tue Diagram shows a section of the Pacific 
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Ocean in the tropics along the meridian of 
L51° 45’ W., a short distance to the east- 
ward of the Hawaiian Islands. The sur- 
face densities in this section, and generally 
in the South Pacific, are higher than in the 
North Pacific; this is due mainly to the 
fact that no large rivers, draining extensive 
continental areas, empty their waters into 
the South Pacific. As a. rule the densities 
decrease from the surface to the depth of 
about 3800 fathoms, where densities from 
1.0254 to 1.0257 are found; thence there 
is a very gradual increase to the bottom, 
where 1.0259 is reached. This depth of 
500 fathoms indicates the approximate limit 
to which salt and heat are carried through 
the process of surface evaporation. But 
there is another cause which brings the 
waters of the ocean into motion and tends 
to diffuse salt and heat into regions which 
are not affected directly by evaporation. 
If two differently constituted bodies of sea- 
water meet under the conditions of equilib- 
rium, the one composed of dense and warm, 
the other of light and cold water, an effort 
towards equalization of the proportions of 
salt and heat at the plane of contact will 
develop a tendency in the denser water to 
sink and in the lighter water to rise toa 
higher level. The waters of the South 
Pacific, being denser and warmer in the 
upper stratum than those of the north Pa- 
cific, exhibit this tendency to sink in the 
vicinity of the equator, where with a den- 
sity of 1.0259 to 1.0260 at a depth of 200 
fathoms they descend to more than 1,000 
fathoms’ depth. At the same time the light 
water of the north Pacific rises from the 
depth of 800 fathoms in latitude 20° N. 
with a density of 1.0254 in an oblique di- 
rection towards the equator, arriving in 
latitude 3° N. with a density of 1.0258 at 
50 fathoms from the surface. The effects 
of the sinking of the dense and the rising 
of the cold water are shown in the diagram 
of temperatures by the high temperatures 


between the equator and 10° N. latitud 
all depths exceeding 150 fathoms and 
the existence of a minimum of surface t¢ 
perature at the equator itself. We not 
second example of bodies of water chang 
their level in the upper left-hand part 
the diagram, where dense and warm wate 
from the region of the equatorial counte; 
current undermines the north equatoris 
current and forces its light and cold wate: 
towards the surface. The diagram has the 
defect of showing motion in only two direc 
tions, vertical and meridional, while the 
third component, the most important one, 
that in an east-and-west direction is not 
represented and hitherto has not received 
our attention. The presence in the south 
Pacific of water at the depth of 100 fathoms 
with greater density than is found at the 
surface cannot be accounted for by mere 
sinking ‘in loco,’ but we have to assume 
that the surface water has drifted to its 
present position by a current from the east- 
ward, while the lower water comes from a 
more southerly direction. Likewise, we 
find in latitude 9° 28’ N. the density of 
the surface water is 1.0250, and is nowhere 
less than 1.0256 under the surface; as we 
cannot admit that in a region where density 
decreases with depth water rising to the 
surface should have its density reduced, we 
must assume that the lightness of the sur- 
face water is either due to precipitation or 
to a current of light water, the north equa- 
torial, and that the water of the density of 
1.0256 may not reach the surface, or, if at 
all, then probably far to the westward of 
the position indicated on the diagram. 

A. LINDENKOAL. 


THE STORING OF PAMPHLETS. 

Tue question of the best method of keep 
ing pamphlets in a private library has be 
come a question of great practical impo! 
tance to the scientific worker. Owing t 
the custom of exchanging reprints of arti 
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les, it has come about that the larger part 
a working scientific library is very apt 
» consist of separate pamphlets, which 
oon run up into the thousands in number. 
\lany expedients have been suggested for 
irranging these so as to keep them always 
in strict order and at the same time readily 
accessible. The use both of drawers put 
in a cabinet, and of various forms of boxes, 
as been proposed from time to time, and 
each of these suggested plans has had some- 
thing to recommend it. 

I have now been using for some time a 
form of box which seems to me, on the whole 
to combine a larger number of advantages 
for the preservation and ready accessibility 
of one’s pamphlets. This box is made of 
thin wood, and measures inside 7x4 inches, 
and is 104 inches in height. It is entirely 


all 


open at the back, and is covered with a 
‘heap grade of marble paper. Pamphlet 
boxes of this form are furnished in quantity 
it low rates by the Library Bureau.* By 
simply adding to each of these a pull and 
abel holder, as shown in the figure, we ob- 

*The Library Bureau, 530 Atlantic Ave., Boston, 


\lass. 
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tain a box which may be placed on a shelf 
of an ordinary book-case, and which may 
be easily pulled out from its position with 
one hand, leaving the other hand free to 
look over the pamphlets which it may con- 
tain. The label may be easily shifted in 
the holder, if the contents of the pamphlet- 
box are to be changed. These boxes may 
be arranged in rows upon a shelf, and then 
present a neat and orderly appearance, and 
whenever one box becomes too full another 
box may be interpolated in the series with- 
out difficulty. 

As regards my own system, I arrange the 
boxes in two sets. Inone of these sets the 
pamphlets are arranged alphabetically ac- 
cording to the author, and in this series I 
include all such publications as refer to my 
special lineof study. In a second set each 
box is devoted to a special subject, and 
here are placed pamphlets which I have 
less frequent occasion to refer to. I find it 
also very convenient to keep journals and 
magazines in these boxes, a separate box 
for each magazine. These serials are then 
kept in good order, are protected from dust 
and are readily accessible. 

In conclusion, I will only say that, after 
having experimented with many systems, I 
have found this the most simple, convenient 
and economical, and, therefore, on the whole, 
the most satisfactory of any which I have 


tried. 
CHARLES S. MINOr. 


VOTES ON INORGANIC CHEMISTRY. 

TuHart there is a decided resemblance be- 
tween the compounds of oxygen and halo- 
gen salts with ammonia, and the compounds 
of these same salts with water was long 
ago pointed out by Professor H. Rose. This 
fact is further developed by Mendeleef in 
his ‘ Grundlagen der Chemie,’ and attention 


is there called to the fact that many of 
these salts give up a part or the whole of 


their ammonia in a very similar way to that 


| 
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in which they give up their water of crys- 


tallization. A typical example is copper 


sulfate,which not only forms the compounds, 
CuSO,, 5H,0 and CuSO,, 5NH.,, but also 
the four intermediate compounds, CuSoO,, 
4H.0, NH,; CuSO,, 3H,O, 2NH,; CuSoO,, 
2H,0O, 3NH, and CuSO,, H,O, 4NH,, so 
that the replacement of water by ammonia 
is not a mere figure of speech. In the last 
number of the Zeitschrift fir anorganische 
Chemie, Fritz Reitzenstein takes up the re- 
placement of water by other nitrogen bases, 
especially pyridin, and shows that a large 
number of salts form similar compounds 
with pyridin, as with water of ecrystalliza- 
tion. Some of these were known before, 
but twenty-eight new ones are described, as 
well as several compounds in which quino- 
lin replaces the water of crystallization. <A 
table is appended to his paper giving several 
hundred of the known hydrates, ammonia 
compounds and pyridin compounds in jux- 
taposition, and the resemblance of the typ- 
ical members of each group is striking. 

In the previous number of the Zeitschrift, 
Reitzenstein’s ‘ Habilitationsecbrift’ is pub- 
lished, which is a very complete history of 
the different theories of the constitution of 
the metal-ammonia salts. The first notices 
of the combinations of certain salts with 
ammonia date back to Bergman and Tas- 
saert in the last century, but no particular 
attention was attracted to them until the dis- 
covery of the first platinum-ammonia com- 
pound by Magnus in 1828. This was 
quickly followed by the preparation of new 
platinum bases by Gros( 1838), Reiset(1840- 
1844), Peyrone (1844), Raewsky (1847) 
and Gerhardt (1850). As early as 1841 
Berzelius attempted to explain their consti- 
tution according to his general theory of 
salts, but Claus was the first who held the 
view accepted to-day that the ammonia is 
present in the compound as the NH, group. 
This was brought into accord with the 
valence theory by Jorgensen, of Copen- 
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hagen, who has been the most pro! 
worker in the metal-ammonia compoun 
and until recently his views, which re; 
sent the ammonia groups as united wit) 
each other, as — NH, — NH, — NH, — N}} 
—,has been generally accepted. Here the 
ammonia is often replaced by water, in 
which case the oxygen is looked upon as 
quadrivalent. In some series, as among thie 
platinum and cobalt bases, isomers are met 
with, and some of them are difficult to ac 
count for by Jorgensen’s theory. Within the 
present decade Alfred Werner, of Zurich, 
has proposed a new theory, which repre- 
sents the atom of the metal as in the cente: 
of an octahedron, surrounded by six othe: 
atoms or groups (as NH, or H,O), one at 
each angle. In some cases there are but 
four attached atoms or groups, in which case 
the configuration can be represented as on 
a plane with the metal atom in the cente: 
of a square and one group at each of the 
four angles. This complex is supposed to 
have a certain amount of combining powe! 
as a whole, and unites with negative or 
positive elements to form salts. Werne! 
carries this theory out in application to 
many Other classes of salts, as, for exam 
ple, sulfuric acid, where the complex 50 
is united with two atoms of hydrogen ; po 
tassium permanganate, where the comple, 
MnO, is united to one atom of potassium 
(HgCl,)K,, (PtCl,)K,, (SiF,)K,, ete. Thi 
idea of valence is not wholly abandoned 
but is not adhered to in the formation o 
the complex. The theory is too new to 
prophesy whether it will meet with genera! 
acceptance, but in its application to tl 
platinum and cobalt bases it explains muc! 
that is difficult to account for on the valence 
theory as ordinarily accepted. Reitze: 
stein’s paper and recent papers by Wer 
should be consulted for the full explanatio 
of the theory. 

In this connection it may be noted thia 
the resemblance of water to ammonia is no 
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nfined to such cases as those mentioned. 
(he production of liquid ammonia in quan- 

ty has led to its investigation as a solvent, 
» which it resembles water to some consid- 
erable degree. Salts render it a conductor 
{ electricity and a similar dissociation 
seems to take place as in aqueous solution. 
in the December number of the American 
(hemical Journal FE. C. Franklin and C, A. 
Kraus record the solubilities of something 
over five hundred substances, inorganic and 
organic, in liquid ammonia in which many 
analogies with water are shown. They also 
vive the determinations of molecular rise 
in boiling-point of liquid ammonia for 
twenty-nine different substances. 


J. L. H. 


CURRENT NOTES ON METEOROLOGY. 
UPSALA CLOUD OBSERVATIONS. 

Tue first publication embodying the re- 
sults of the International Cloud Observa- 
tions comes from Upsala, where Dr. Hilde- 
brandsson carried on the work during the 
International Cloud Year (May 1, 1596- 
May 1, 1897 
|) nearly 3,000 measurements of heights 


Ace ding to Nature ( Dee. 


and velocities were made, 1,635 of which 
were made by means of photography. The 
annual variation of the mean heights of the 
clouds is very marked, the maximum com- 
ing in June and July, and the minimum in 
the winter. During the summer the mean 
height of the cirrus is 8,176 meters, and of 
the cumulus 1,685 meters. The heights of 
the upper and middle level clouds are lower 
thanat Blue Hill Observatory. The veloc- 
ity of all the clouds is greater in winter 


than in summer. 


RECENT ANEMOMETER STUDIES. 

At the meeting of the Royal Meteorolog- 
ical Society, held in London, November 16th, 
& report on the exposure of anemometers 
at different elevations was presented by the 
Wind Force Committee. The experiments 
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were carried out by Dines and Wilson- 


Barker, on board H. M. 8S. Worcester, off 


Greenhithe. Five pressure-tube anemom- 
eters were employed, the first being at the 
mizzen royal masthead; the second and 
third at the ends of the mizzen topsail yard- 
arm, and the fourth and fifth on iron stand- 
ards 15 feet above the bulwarks. The re- 
sults show that the ship itself affected the 
indications of the lower anemometers,while 
some low hills and trees, which were a 
quarter of a mile away from the ship, to 
the south and southwest, also affected the 
wind velocity from those quarters. The 
Committee are of the opinion that the 
general facts deducible from these observa- 
tions bearing on the situation of instruments 


for testing wind force are: (1) That they 


must havea fairly clear exposure to be of 


much value, and it would appear that for 
a mile, at least, all around them there 
should be no hills or anything higher than 
the position of the instruments. (2) That 
on a ship the results may be considered 
fairly accurately determined by having the 
instrument 50 feet above the hull, but that 
on land it will generally be necessary to 
carry the instrument somewhat higher, to 
be determined entirely by local conditions. 

3) That no other form of anemometer offers 
such advantages as the pressure-tube, from 
the fact that it can be run up and secured 
easily at this height above a building, and 
that the pipes and stays can be so slight as 
to offer no resistance to the wind or cause 


any deflecting currents. 


SAN FRANCISCO RAINFALL. 

A PAPER by Marsden Manson in the Oc- 
tober number of ( limate and ( TOps, California 
Section, concerns the seasonal and monthly 
rainfall at San Francisco from 1849 to 1898. 
In this period of forty-nine years the nor- 
mal annual rainfall has been 23.4 inches. 
Fluctuations have occurred between an an- 
nual rainfall of 7.4 inches in 1850—51, and 
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of 49.2 inches in 1861-62. The rainfalls of 
the winters of 1850-51, 1862-63, 1863-64, 
1870-71, 1876-77 and 1897-98 have been 
the smallest, averaging 10.8 inches. Five 
seasons have had an average rainfall of 
40.89 inches, viz., 1852-53, 1861-62, 1867- 
GS, 1877-78, 1889-90. The variations in 
winter rainfall are stated to be due pri- 
marily to the changes in the positions of the 
lines upon and along which the areas of 
low pressure originate and move in their 
course from the North Pacific Ocean into 
the interior of the continent. 


FREQUENCY OF RAINY DAYS IN THE BRITISH 
ISLES. 

Tue British rainfall records for the period 
IS76-1895 have been studied by Scott, in 
order to determine the frequency of rainy 
days in the British Isles ( Quart. Journ. 
Roy. Met. Soe., Oct., 1898). Charts have 
been drawn showing the mean monthly 
frequency of rainfall in percentages. The 
greatest excess of frequency is always on 
the extreme north and west Atlantic coasts. 
The highest figures of all are found at Dun- 
rossness (Shetland) and at Stornoway in 
most months, especially in the late autumn 
and winter. In summer the figures for the 
west of Ireland are higher. 


R. DEC. Warp. 


HARVARD UNIVERSITY. 


CURRENT NOTES ON ANTHROPOLOGY, 
MAN AND MONKEY. 

Unper the title ‘ L’ Homme et le Singe,’ 
the Marquis de Nadaillac, in the Revue des 
(uestions Scientifiques, October, 1898, gives 
a thorough and searching criticism of the 
alleged descent of man from the anthro- 
poids. He points out forcibly how many 
assumptions, without positive support, un- 
derlie the general theory of evolution, and 
especially the evolution of man from any 
known lower type. At the same time, he 
does not pretend that our present knowledge 
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is decisive, either for the negative or 
affirmative. ‘‘At the present time,’ 
says, ‘“‘in view of what is actually kno 
we are not prepared to deny the possibi 
ofany such theory; but, I hasten to add, 
we are just as little prepared to affirm it as 
a truth.” Such caution is certainly in sea- 
son, as the tendency is constant to hasty 
conclusions. 
THE NATIVE TRIBES OF COSTA RICA. 

AN interesting contribution to the anthro- 
pology of Costa Rica has recently been pub- 
lished by Dr. H. Pittier (Razas Indiy 
de Costa Rica, 1* Contribucion, Novembe) 
1898). He furnishes a number of anthropo- 
metrical data of the Guatusos Indians and 
a newly collected glossary of their language 
Diagrams of their feet and hands are added. 
‘There are wide variations in all the phys- 
ical measurements, illustrated by the pulse- 
rate, which varies from 58 to 87, and by 
the skull-form, which is dolicho-, meso- 
or brachy-cephalic. Dr. Pittier coneludes 
‘‘that it is not possible from these data, 
which display such marked divergences, 
to establish a definite type for the race.’ 
The vocabulary is especially useful for the 
careful study of the sounds of the language 
which accompanies it. 
THE CHRONOLOGY OF ARCHEOLOGY, 
Few questions in pre-historic archeology 
are of greater interest than the means of de- 
termining the positive chronology of its 
various epochs and periods. A distinct!) 
valuable contribution to this point is on 
by Dr. Robert Munro in the Arechwolog 
Journal, September, 1S9S, entitled * The Ke- 
lation between Archeology, Chronology «! 
Land Oscillation in Post-glacial Times.’ [1 
assumes the probability of the astrono! 
ical theory of glacial causation and also | 
generally admitted opinion that the mas 
mum cold in each glacial period coincid 
with the maximum submergence of la! 
With these as guides, he reviews the e\ 
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dence for submergence in a number of local- 
ities in Europe, and concludes that the 
amelioration of the climate began about 
30,000 years ago, ‘ which synchronizes with 
the astronomical calculations to marvellous 


nicety.’ 


ETHNOGRAPHY OF GERMAN EAST AFRICA. 

Tue Germans set a good example by 
their investigations of the native tribes in 
their newly acquired possessions. An in- 
stance of this is an article by Dr. F. von 
Luschan on the Wassandaui, Warangi, 
Wambugwe and neighboring peoples of 
German East Africa. It is amply illus- 
trated and presents a clear idea of their 
general stage of culture. Among other 
curious facts mentioned is one explaining 
the rapid diminution of the tribe known as 
the Wataturu. The men of this tribe are 
industrious and accustomed to do the work 
which in neighboring tribes is performed 
by the women; hence, they are in great de- 
mand in these tribes as husbands, and, as 
the rule is that they follow their wives, 
their own tribe diminishes. (Beitridge zur 
Ethnographie des abjlusslosen Ge biets von 
Deutsch- Ost-Africa, Berlin, 1898. ) 

D. G. Brinton. 
UNIVERSITY OF PENNSYLVANIA. 
SCIENTIFIC NOTES AND NEWS. 

TWELVE scientific societies, representing more 
than half of the most important scientific work 
accomplished in America, are beginning their 
meetings at Columbia University as we go to 
press. We have already called attention to the 
dates and other arrangements for these meet- 
ings, and full reports of the proceedings of the 
different societies will be given in subsequent 
issues. The address of Professor Bowditch, 
President of the American Society of Natural- 
ists, is published in this number, and other im- 
portant addresses and papers will follow. 

THE International Astronomical Society ap- 
pears to have held a successful meeting at 
Buda-Pesth, though it scarcely deserves the 
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name ‘international’ when American, English 
and French astronomers are unrepresented at 
its meetings. The existing organization might, 
however, be developed so that international 
congresses could be held as important as those 
in mathematics, zoology, geology, physiology 
and psychology. 

A CABLEGRAM from London announces that 
Lord Iveagh (Edward Cecil Guinness) has pre- 
sented to the Jenner Institute of Preventive 
Medicine, London, the sum of £250,000, in aid 
of scientific research in bacteriology and other 
branches of biology, concerned with the cause, 
nature, prevention and treatment of disease. 

THE Regents of the University of the State 
of New York have decided to divide the work 
in geology and paleontology which was for so 
many years in charge of the late Professor James 
Hall, and in so doing have erected two co- 
ordinate departments, one of paleontology and 
stratigraphic geology and the other of ‘ pure 
geology,’ the latter to cover dynamic and phys- 
ical geology, the crystalline rocks, surficial 
geology, etc. They have appointed to the 
charge of the former Professor John M. Clarke, 
with the title of State Paleontologist, and to 
the latter Dr. F. J. H. Merrill, with the title of 
State Geologist. They have also appointed Dr. 
E. P. Felt to the position of State Entomologist 
as successor to the late Dr. J. A. Lintner. 

PROFESSOR E. B. WILSON, of Columbia Uni- 
versity, whose departure for Europe on a year’s 
leave of absence we recently announced, in- 
tends to visit the Niie region in order to study, 
if possible, the embryonic stages of the African 
ganoid Polypterus, the supposed ancestor of the 
Amphibia. Those who read Dr. Harrington’s 
article in this JOURNAL will remember that he 
and Dr. Hunt found this fish in the Nile last 
summer, but were unable to wait forthe breed- 
ing season. 

M. GRAVIER has been made Assistant in the 
Paris Museum of Natural History in the room 
of the late M. Bernard. 

THE University of Marburg has conferred the 
degree of Ph.D. honoris causa on Professor J. 
M. Clarke, of Albany. 

PROFESSOR Eric GERARD, of the University 


of Liége, known for his contributions to elec- 
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tricity and magnetism, has been admitted to 
the Belgian order of Leopold. 

Tue Paris Academy of Sciences has awarded 
the Desmaziéres prize to Dr. J. B. de Toni for 
his Sylloge Algarum. 

THE Paris Anthropological Society has chosen 
Dr. Capitan as President for 1899. 

Dr. J. KOLLMAN, professor of anatomy in 
the University of Basle, has been elected a 
member of the Munich Academy of Fine Arts. 


Sir WILLIAM JENNER, F.R.S., the eminent 
physician, died on December 11th, in his eighty- 
third year. He was for many years professor, 
first of pathological anatomy and later of medi- 
cine, at University College, London. He had 
published works on fevers and other subjects. 

THE death is also announced of M. Jacques 
Passé, an assistant in the laboratory of physio- 
logical psychology at the Sorbonne, Paris, 
known for his researches on the sense of smell, 
etc, 

THE death of Mr. Hayter Lewis, formerly 
professor of architecture in University College, 
London, deserves mention in this place, if only 
because he was one of the first to recognize re- 
lations between sanitary science and architec- 
ture. We also regret to record the death, at 
the age of 73, of M. Laboulbene, since 1879 
professor of the history of medicine and surgery, 
at Paris. 

THE Paris Exposition of 1900 will include a 
museum of the history of chemistry. It will 
include apparatus, products of chemical labo- 
ratories, plans, portraits of investigators, etc. 

Iv is stated in Nature that an informal com- 
mittee will shortly meet in Caleutta to con- 
sider the reports by the Astronomer Royal and 
Sir Norman Lockyer, who were recently asked 
for advice regarding Indian astronomical and 


solar observatories. The future working of 


these observatories will be discussed, and Sir 
James Westland, Messrs. T. Holderness and J. 
Kliot, and General Strahan, Surveyor-General, 
will probably be members of the committee. 
Mr. MICHAEL LAKIN’s donation of a large 
Liassic Ichthyosaurus to the British Museum, 
says Natural Science, has necessitated a consid- 


erable rearrangement of the existing collection. 
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We understand that the old cases are to be re- 
moved, while the fine slabs containing these 
fossils will be simply covered with glass and 
exhibited upon the wall. Space is to be gained 
by raising a number of the specimens above the 
top of the present wall-cases. 

IT appears that the School of Tropical Medi- 
cine, at London, to which we have several times 
recently called attention, will receive a subsidy 
from the British Treasury on behalf of the Pro- 
tectorates under the administration of the For- 
eign Office. 

CAPTAIN BORCHGREVINK’S expedition, which 
left London on August 3d, has started from 
Hobart, Tasmania, for the Antarctic regions. 

GENERAL VENUTCOFF announces that a Rus- 
sian expedition will shortly leave for Spitz- 
bergen to make geodetic and astronomical 
observations. 

THE steam yacht Utowana left New York on 
December 24th for Yucatan on the botanical 
expedition to which we have already called at- 
tention. Dr. C. F. Millspaugh, of the Botanical 
Department of the Field Columbian Museum, is 
in charge, and the party includes Mr. A. VY. 


Armour, the owner of the yacht. 


Nature states that owing to the unique and 
extremely interesting nature of the fauna in 
Lake Tanganyika, the study of which was re- 
cently the object of an expedition supported by 
the Royal Society, and led by Mr. J. E. 8. 
Moore, a committee has been formed, consist- 
ing of Sir. John Kirk, G.C.M.G., K.C.B., 
F.R.S. (late British Resident at Zanzibar); Dr. 
P. L. Sclater, F.R.S. (Secretary of the Zo 
ological Society); Mr. Thiselton-Dyer, C.M.G., 
F.R.S. (Director of the Kew Gardens); Profes- 
sor Ray Lankester, F.R.S. (Director of the 
Natural History Departments of the British 
Museum), and Mr. G, A. Boulenger, F.R.S. (of 
the British Museum), for the purpose of organ- 
izing another expedition to the same regions, to 
thoroughly survey the basin, not only of Lake 
Tanganyika, but also the unknown portions of 
the northern extension of the great series of 
valleys in which Tanganyika, together with 
Lakes Kivu and the Albert Nyanza, lie ; to col 
lect specimens of the aquatic fauna and flora 
and to study the geological history of this part 
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of Africa. The sum of £1,000 has been sub- 
scribed from one source towards the expenses 
of the expedition, which are estimated at not 
less than £5,000. 

THE Washington Academy of Medicine held 
its sixth annual meeting on December 14th, 
when Dr. Samuel C. Bussey delivered the 
presidential address, on ‘The History and 
Progress of Sanitation of the City of Wash- 
ington and the Efforts of the Medical Pro- 
fession in Relation Thereto.’ 

THE New England Association of Chemistry 
Teachers will hereafter publish records of its 
meetings. We have received a report of the 
nineteenth meeting, held in Boston on No- 
vember 12th. Dr. H. M. Goodwin, of the 
Massachusetts Institute of Technology, read a 
paper on the advance in physical chemistry 
during the last decade, and a report was pre- 
sented on the progress of the movement insti- 
tuted by the Association to promote efficiency 
in the teaching of chemistry. 

THE second annual convention of the di- 
rectors of physical education of the colleges 
and universities of the United States will be 
held at Columbia University, New York, on 
December 30th. 

M. Dussaup, of Geneva, has sent the Paris 
Academy of Sciences a description of a new 
telephone with which he has successfully ex- 
perimented. From a distant laboratory he was 
able to send messages that could be distinetly 
heard in a large room by an audience of 1,000 
people. 

Mr. A. B. BAKER, of the National Zoological 
Park, notes that the large snakes refuse to eat 
rats captured about the buildings, but quickly 
devour those caught out of doors. Rats taken 
indoors were then kept fora day or so in a cage 
with an earth floor, after which they were 
readily eaten. A very similar experience was 
had with smaller snakes, copperheads, these 
declining to eat house mice, permitting them to 
run about the cage, or even over their bodies, 
With impunity, while field mice were quickly 
taken even after they had been dead for some 
little time. These facts seem to show that snakes 
have a very keen sense of smell and are largely 


guided by it in the choice of their food. 
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PROFESSOR BEHRING, in conjunction with 
Dr. Ruppel, has applied for a German patent 
for a tuberculosis serum: ‘A method for pro- 
ducing a highly poisonous and immunifying 
substance from tubercle bacilli or from cultures 
of tubercle bacilli.’ 

THE Prince of Wales presided at a private 
meeting at Marlborough House, on December 
20th, convened by him to promote a war against 
tuberculosis. The Marquis of Salisbury, the 
Earl of Rosebery and a number of men of science 
and physicians spoke on the urgent necessity of 
educating the people in the means of prevent- 
ing consumption and of checking the spread of 


tuberculous disease among cattle. 


REUTER’S agency states that advices from the 
Russian provinces of Livonia and Courland re- 
port that leprosy is spreading to a marked ex- 
tent. The military authorities in these dis- 
tricts have been compelled to reject for the 
army many young men found to be infected 
with the disease. Notwithstanding the precau- 
tions taken, the number of victims amounts at 
the present time in Russia to more than 5,000. 


GIVING evidence before the Plague Commis- 
sion, at Bangalore, on December 12th, Colonel 
Robertson, the Resident at Mysore, stated, ac- 
cording to the London Times, that the attitude 
of the people was uncompromisingly hostile to 
the plague measures. It was impossible in the 
large cities to deal effectively with the epidemic, 
the fear of which destroyed natural affection. 
Captain Roe, chief plague officer, maintained 
that segregation was unsuccessful, owing to the 
difficulty of catching the people; if segregation 
were abolished the natives would not run 
away. Major Deane declared that Yersin’s 
serum was useless. Haffkine’s serum, he said, 
conferred a temporary immunity, but not to the 
extent supposed. Colonel MeGann stated that 
the plague had been prevalent among native 
soldiers, but not among the Europeans. Haff- 
kine’s prophylactic had been found valuable. 
The plague was in the middle of December 
again increasing in Bombay city, but a decrease 
was reported in the Presidency districts. Mad- 
ras, Mysore and Haidarabad remain unchanged, 
but a number of cases have occurred in the 
Central Provinces. 


WE learn from the British Medical Journal 
that the Nizam’s government has sanctioned 
the immediate construction of a complete and 
thoroughly-equipped Pasteur Institute for Hai- 
derabad. It will adjoin the hospital and med- 
ical school, and will be available in about six 
The Pasteur 
Institute, which is being constructed near the 
Lady Havelock Hospital out of funds towards 
which Mr. J. W. C. De Soysa contributed 10,- 
000 Rs. in memory of his father, is approaching 
completion, and will be opened probably early 
next year. Meanwhile the Pasteur Institute 
for India hangs fire, and the delayis calling 


months for patients. Colombo 


forth some expression of impatience on the part 


of subscribers. 


Dr. Crossy, of the New York City Board of 
Health, has given out the following statistics of 
deaths from influenza in the city : 


, eee 264 1 281 5 71 242 16 10 — 
Se 30 — 109 i 33 165 18 28 8 
March..... 12 45 50 47 29 84 7 64 19 
April ..... 3 507 20 86 16 44 26 51 16 
or 1123 13 30 5 1 65 21 2 
June ...... 2 34 3 9 6 2— 4 2 
July ...... — 4 4-— 1 2 
August... — 3 — 1 1 1 — 
OPE. — 2 2 — 
Oct -- 4 — 1 2 z2— 
4 13 5 6 4 4 12 
Dec. 1 129 6 35 13 8 11 10 ? 


195 227 188 567 101 196 58 


=~ 


Totals.. 314 854 


The mortality attributed to other sources has 
also been greatly increased during epidemics of 
‘the grip.’ It appears that the disease grows 
in severity for two or three months, and the 
outlook for New York and other cities is con- 
sequently unfavorable. Until December, 1889, 
when the disease was imported from Europe, 
having apparently traveled from China to Rus- 
sia, there had been no epidemic since 1849. 


THE question has of late been often raised 
among professional men whether it would not be 
wise and practical to seek to evade many of the 
difficulties and objections arising from the em- 
ployment of ‘experts’ by litigants on both 
sides, leaving Court and jury to gather the es- 
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sential facts and the technical merits of th, 
case, as best they can, from prejudicial and ad 
mittedly partisan testimony, the usual sugges 
tion being the appointment by the Court of 

own experts. We find in ‘ Der Ingenieria’ o 
Buenos Ayres, 1898, pp. 91-102, an account o| 
the investigation of the cause of a steam boile: 
explosion by the National Railway Board, in 
the course of which a detailed report was sub- 
mitted by independent experts appointed by 
the Courts. It 
has progressed further in this direction than th: 


would seem that Argentina 


United States. 


PrRoFEssOR H. H. TuRNER, of Oxford Univer- 
sity, makes the breaking of windows at the Ob 
servatory by small boys the occasion of a re- 
newed appeal for a house for the director in th: 
park near the Observatory. He says: ‘‘It was 
in the last few months of my chief assistantship 
at Greenwich that the anarchist Bourdin mac: 
his attempt to blow up the Royal Observatory ; 
and the attempt, unsuccessful as it fortunate], 
was, could not fail to impress those immedi 
ately concerned as to the necessity for carefull) 
protecting an observatory isolated in the mid 
dle of a park. I do not wish to compare th« 
mischievous boyish freak of yesterday with this 
grave and dastardly outrage; but there is this 
common to the two—that the opportunity was 
selected with reference to the absence of people 
from the spot. Bourdin selected a time whe: 
the Astronomer Royal was away and the stat! 
would ordinarily have left the Observatory 
(though, as a matter of fact, one or two were 
on the spot, having stayed beyond the usual 
closing hour to finish some work); the boys 
with catapults found Sunday afternoon a good 


time to use them,”’ 


UNIVERSITY AND EDUCATIONAL NEV'S. 

THERE seem to be difficulties in arranging for 
the accommodation of the University of Lon 
don, in the buildings of the Imperial Institute 
In the meanwhile the Council of University Col- 
lege have notified the Statutory Commisson that 
they are prepared to consider placing the land, 
buildings and endowments of the College at th 
complete disposal of the Commission. 
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AN organization, ‘La société des amis de 
l'Université,’ has been formed in Paris and 
adopted a constitution on December 11th. The 
object of the Society is to aid in the devel- 
opment of the University of Paris, by form- 
ing new chairs, assisting the laborateries, es- 
tablishing scholarships, prizes, ete. It is 
proposed to issue a bulletin especially in the 


interests of the students. 


Dr. THOMAS EGLESTON, emeritus professor 
of mineralogy and metallurgy in Columbia Uni- 
versity, has presented to the University his 
library and mineralogical collection. The former 
is especially rich in serials ; the latter contains 


ibout 5,000 valuable specimens. 


Mr. CHARLES WHEELER, of Philadelphia, has 
given $5,000 to Harvard University in memory 
of his son, Stuart Wadsworth Wheeler, 98, who 
served in the Porto Rican campaign, and died in 
Boston a short time ago. The money will be 
invested, and the interest used as a loan fund in 
the Lawrence Scientific School. 

PRESIDENT WARFIELD has announced a gift 
of $10,000 to Lafayette College. It is also re- 
ported that a gift of $50,000 has been made for 
the Chemical Laboratory. 

Ir is proposed to establish, as a memorial to 
Sir Robert Peel, a scholarship in the Technical 
School at Blackburn, Mr. Yerburgh has opened 
the fund with a donation of £1,000. 


Dr. JAMES LITTLE has been nominated 
regius professor of medicine in the University 
of Dublin in the place of Sir John Banks. 


PROFESSOR RONTGEN, of Wirzburg, has de- 


clined the call to Leipzig as the successor of 


Professor Wiedermann. 


DISCUSSION AND CORRESPONDENCE. 
THE ORIGIN OF MAMMALS.* 

THE question under discussion is not new, 
but one of a series of similar nature and diffi- 
culty. The origin of birds, of reptiles, of am- 
phibians and of fishes really precede it, and 
offer less difficulties in solution. The answer 

* Remarks in the general discussion on the Origin 


of Mammals, at the International Congress of Zoology, 
Cambridge, England, August 25, 1898. 
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to each, in my opinion, belongs to the future, 
and how far it may profitably be sought in the 
present limited state of our knowledge is a fair 
question in itself, 

Too often in the past a discussion on the 
origin of mammals has seemed a little like the 
long philosophico-theological controversies in 
the Middle Ages about the exact position of the 
soulin the human body. No conclusion was 
reached, because, for one reason, there were no 
facts in the case that could settle the question, 
while the methods of investigation were not 
adapted to insure a satisfactory answer. The 
present discussion is on a much higher plane, 
and the previous speakers have made an admi- 
rable presentation of their side of the case. I can- 
not, however, quite agree with them as to the 
value of the facts and theories they have pre- 
sented, and shall consider the question from 
another point of view. 

The mammals, as we know them to-day, are 
classed by themselves, yet contain such diverse 
groups that it may fairly be regarded an open 
question whether all have a common origin. 
The attempt to ascertain whence they came is 
likely to bring out indications that they may 


have had several sources of origin, and this, if 


so, may help to explain the great diversity 
among them. 

It is, of course, evident that some of the most 
characteristic features of recent mammals, for 
example, the hairy covering, the circulatory 
system and the milk glands, cannot be used in 
a comparison with fossil forms. The osseous 
structure only is now available in the early 
mammals and other vertebrates, and in this 


alone points of resemblance must be found if 


different groups are connected genetically. 

In considering the relations of reptiles to 
mammals so far as the fossil forms are con- 
cerned, which seems to be the main question 


before us to-day, I have only time to speak of 


the skull, and shall refer to some of its salient 
features already mentioned in this discussion, 
namely, the teeth, the squamosal bone, the 
quadrate, the occipital condyles, and with them 
the lower jaw. These, perhaps, may serve as 
crucial points in distinguishing the skull of a 
reptile from that of a mammal, even if they fail 
to indicate a near affinity between them. 


ill 
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The different kinds of teeth seen in the 
reptiles regarded as mammalian in type I con- 
sider of comparatively small importance, for 
the reason that the same general forms of teeth 
are to be found, not merely in the reptiles sup- 
posed to be nearest to mammals, but also in 
other groups widely different. In the croco- 
diles, for example, the extinct genus Notosuchus, 
recently discovered in Patagonia, has all three 
kinds of teeth well distinguished. Again, some 
of the Dinosaurs, especially the genus Tricer- 
atops, have teeth with two rows, a supposed 
mammalian character. In some fishes, also 
(Anarrhichas), three kinds of teeth may be 
seen. It is more than probable, therefore, that 
the peculiar resemblance between the teeth of 
mammals and those of the lower vertebrates is 
merely one of parallel development, the adap- 
tation being along similar lines, and in no sense 
an indication of genetic affinity. 

The great development of the squamosal bone 
in Theriodonts is not seen in them alone, for 
somewhat similar proportions are found in 
other reptiles, for example, in the Plesiosaurs, 
where the squamosal is very large, and wrapped 
around the quadrate. Insome ofthe Dinosaurs, 
also (Torosaurus), the squamosal has an enor- 
mous development, while the quadrate remains 
of very moderate size. 

The quadrate bone, always present in birds, 
reptiles and other lower vertebrates, is well 
known as the suspensorium of the lower jaw, 
which meets it with a concave articular face. 
The quadrate, however, appears to be want- 
ing in mammals, or at least has not yet been 
identified with certainty. 

What represents the quadrate bone in 
mammals is a vexed question in itself, and 
some of the best anatomists in the past, 
Cuvier, Owen, Peters, Huxley and others, 
have endeavored to solve the problem. The 
tympanic bone, the incus and the malleus have 
ach in turn been regarded as the remnant of 
the quadrate, but up to the present time the 
question has not been settled. It is not im- 
probable that the quadrate may have coalesced 
with the squamosal. 

The occipital condyles of mammals, as well 
known, are two in number, and separated from 
ach other. This is not the case with any true 
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reptile, although the contrary has been asserted. 
The nearest approach appears to be where there 
is a single bifid condyle, cordate in shape, with 
the two lobes meeting below, as in some rep- 
tiles and a few birds, but not separate as in 
mammals and amphibians. 

Finally, in all known mammals, recent and 
extinct, the lower jaw is composed of a single 
piece, and has a convex condyle meeting the 
skull by a distinct articulation. All reptiles, 
even those supposed to be nearest the mam- 
mals, have the lower jaw composed of several] 
pieces, and these show distinct sutures between 
them, a profound difference that must be ex- 
plained away before an approach can be made 
between the two classes. 

It may fairly be said that the separate ele 
ments of the lower jaw, if present, would nat- 
urally be looked for in the Mesozoic mammals, 
and this point I have long had in mind. I may 
safely say that I have seen nearly every species 
of Mesozoic mammals hitherto described, and 
have searched for evidence on this point with- 
out success. I have also sought for the sepa 
rate elements in the young of recent forms, but 
without finding any indications of them. 

seside the crucial points I have mentioned in 
the skull, there are others of equal importance 
in the skeleton, which I must not take time to 
discuss, but will venture to allude to one 
them in passing. I refer to the ankle joint, 
which, when present, is at the end of the tibia 
in mammals, but in reptiles between the [first 
and second series of tarsals. When we really 
find an approach between these two classes 
the ankle joint will probably show evidence 
of it. 

Having thus shown, asI believe, that we can 
not, with our present knowledge, expect to find 
the origin of mammals among the known ex- 
tinct reptiles, and that in attempting this w: 
are probably off the true line of descent, it re- 
mains to indicate another direction in which the 
quest seems more promising. 

Since 1876, when Huxley visited me at New 
Haven, and we discussed the probable origin of 
both birds and mammals, I have been greatly 
impressed by his suggestion that the mammals 
were derived from ancestors with two occipital 
condyles, and these were doubtless primitive 
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amphibians. I have since sought diligently for 
the ancestors of birds among the early reptiles, 
with, I trust, some measure of success, but this 
isa simple problem compared with the origin 
of mammals which we have before us to day. 

In various interviews with Francis Balfour, in 
i881, at the York meeting of the British Asso- 
ciation, we discussed the same questions, and 
agreed that the solution could best be reached 
by the aid of embryology and paleontology 
combined. He offered to take up the young 
stages of recent forms, and I agreed to study 
the fossils for other evidence. His untimely 
death, which occurred soon after, prevented 
this promised investigation, and natural science 
still suffers from his loss. Had Balfour lived 
he might have given us to-day the solution of 
the great question before us, and the present 
discussion would have been unnecessary. 

The birds, like the mammals, have developed 
certain characters higher than those of reptiles, 
and thus the two classes seem to approach each 
other. I doubt, however, if they are connected 
genetically, unless in a very remote way. 

Reptiles, although much lower in rank than 
birds, resemble mammals in various ways, but 
this may be only an adaptive likeness. Both 
of these classes may be made up of complex 
groups only distantly related. Having both 
developed along similar lines, they exhibit va- 
rious points of resemblance that may easily be 
mistaken for indications of real affinity. 

In the amphibians, especially in the oldest 
forms, there are hints of a true relationship 
with both reptiles and mammals. It seems to 
me, therefore, that in some of the minute primi- 
tive forms, as old as the Devonian, if not still 
more ancient, we may yet find the key to the 
great mystery of the origin of mammals. 

O. MARSH. 


ZOOLOGICAL BIBLIOGRAPHY. 

To THE EDITOR OF SCIENCE: I am glad to 
see from Mr. Bather’s letter in ScIENCE (No. 
207) that the recommendations of the Committee 
on zoological and botanical publications are not 
what one would be justified in inferring from 
the printed abstract on which my remarks were 
founded. All zoologists are under obligations 
to Mr. Bather and his associates for their labors 
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in the more arid, but not the less essential, 
branches of the subject. We hope to be still 
more grateful to them when their present task 
is completed, and, therefore, avail ourselves 
freely of the invitation to criticise the incom- 
plete work in order that the completed struc- 
ture may become more universally acceptable. 

Nevertheless, I find even in his new preseuta- 
tion of the subject a lingering trace of the as- 
sumption that certain things are settled which 
do not appear to me to be determinate. What 
is the definition adopted by the committee of 
the phrases ‘distributed privately’ and ‘ pub- 
lished in the regular manner’? Upon this de- 
pends whether all that follows may be accept- 
able or not. How many is ‘afew?’ What is 
‘public’ and what is ‘ private?’ This sort of 
thing should not be left doubtful. The answers 
are by no means a matter of course, 

When an author, to avoid two or three years’ 
delay, pays for the prompt publication of his 
researches he does not, in my experience, lock 
up his copies in a safe and take his name out of 
the Naturalist’s Directory. On the contrary, he 
at once distributes copies to the journals inter- 
ested in his branch of science and to the experts 
in his special line, and sends a copy to Fried- 
lander for the Natura Novitates, where it is adver- 
tised ata price. If he should omit the latter 
(a most improbable suggestion), and the paper is 
of interest, he will certainly be called on and 
glad to furnish copies to those desiring them. 
The author who does not desire publicity for 
his work, and has no known address, in my 
opinion isa myth. Why otherwise should he 
print at all? 

I quite agree that the paper must be made 
available to those who wish to purchase it, but 
I do not for a moment admit that this must be 
solely through the Society in whose Proceedings 
it sees the light. 

How about the highly genteel persons who 
publish in éditions de luxe of 100 copies? Such 
works are frequently far more inaccessible than 
those separata distributed by authors, 

It seems to me that the committee would do 
well to state in the fullest detail their ideas of 
what constitutes publication and how this shall 
be registered. 

My own opinion is that the sort of thing crit- 


| 
| 


956 SCIENCE. 


icised by Mr. Bather is very rare, if not en- 
tirely non-existent. In a tolerably active and 


rather long experience I have never known of 


an instance of thesort he mentions. Of course, 
there may be such, but in the lines I am familiar 
with I have never come across one. 

Of far more practical importance to workers 
are the concealment by Societies of the true 
date of issue of their publications and the false 
dates of some well-known periodicals. Glaring 
instances of this unscientific procedure will oc- 
cur to everybody. This is an evil which the 
committee would be generally supported in de- 
nouncing. Every issue of a periodical, or, bet- 
ter, every signature, should have the actual 
date of printing upon it. When this is delayed 
until a whole volume is printed the possessor of 
an extract isleftin thelurch. The dating would 
cost nothing to the Societies and would often 
save the isolated worker hours of weary 
labor. 

H. DALL. 

SMITHSONIAN INSTITUTION, December 21, 1898. 


LEHMAN AND HANSEN *ON THE TELEPATHIC 
PROBLEM.’ 

To THE EpITOR OF SCIENCE: Professor 
Titchener in to-day’s SCIENCE assumes that 
Messrs. Lehman and Hansen have performed 
a work of definitive demolition in the well- 
meant article of theirs to which he refers. If 
he will take the pains to read Professor Sidg- 
wick’s criticism of their results in the S. P. R. 
Proceedings, Vol. XII., p. 298, as well as the 
note to my report of his paper in the Psycho- 
logical Review, Vol. 1V., p. 654, he will probably 
admit that, owing to the fewness of the data 
which they collected, they entirely failed to 
prove their point. This leaves the phenomena 
in dispute still hanging, and awaiting a positive 
interpretation from other hands. 

I think that an exploded document ought not 
to be left with the last word, even for the sake 
of ‘scientific psychology.’ And I must inci- 
dentally thank Professor Titchener for his ad- 
mission that ‘ aloofness, however authoritative ’ 
(which phrase seems to be style noble for ‘ig- 
norance of the subject, and be d —d to it’), isan 
attitude which need not be invariably main- 
tained by the ‘ Scientific,’ even towards matters 
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such as this. I only wish that his admission 
were a little less apologetic in form, 
CAMBRIDGE, MAss., WILLIAM JAMEs. 


December 23, 1892. 


SCIENTIFIC LITERATURE. 

Footnotes to Evolution. A series of popular ad- 
dresses on the evolution of life. By Dayip 
STARR JORDAN, PH.D., President of Leland 
Stanford Junior University. With supple- 
mentary essays by EDWIN GRANT CONKLIN, 
PH.D.; FRANK MACE MCFARLAND, PuH.D.: 
JAMES PERRIN SMITH. New York, D. Ap- 
pleton & Co. 1898. Price, $1.50. 
Although the title of this book does not seem 

entirely self-explanatory or expressive, the lay 
reader will gain from a perusal of the volume 
a clear idea of what evolution means. He wil! 
also realize that what has been worked out 
in the world of animal life applies equally well 
in the main to man himself. Though man is an 
animal he is much more, and problems of ex- 
istence arise in the social, moral and spiritual! 
realms which are quite foreign to the subjects 
investigated by the zoologist only. 

Dr. Jordan himself discusses, in a homely) 
but clear and attractive and at times pithy and 
telling way, the ‘kinship of life,’ ‘evolution 
what it is and what it is not ;’ ‘the elements of 
organic evolution ;’ ‘the heredity of Richard 
Roe ;’ ‘the distribution of species,’ latitude and 
vertebre ;’ finally attacking such subjects as 
‘the evolution of the mind,’ ‘ degeneration,’ 
‘hereditary inefficiency,’ ‘the woman of evo- 
lution and the woman of pessimism,’ ‘the 
stability of truth’ and ‘ the struggle for realities.’ 

While the facts of organic evolution, or, to 
use Geddes’ term, bionomics, are discussed in 
an interesting way, we have given us few new 
facts or views, but current facts, opinions and 
inferences are presented in a readable form. 
We should naturally have expected, in the 
chapter on the distribution of species, to be 
treated to the discussion of data drawn from 4 
study of the animals of California, for the rela- 
tion of the local varieties or incipient species 
to their environment is very striking on the 
Pacific coast, and could be made very interest- 
ing and suggestive to readers not possessing 4 
special knowledge of the matter. To be sure, 
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the heads of some chipmunks of California, 
showing distinct species produced through iso- 
lation and very well drawn by Mr. W.S. Atkin- 
son, forms the frontispiece, though we have been 
unable to find any reference to it in the text. 

Dr. Jordan’s own studies on the relation be- 
tween latitude and the number of vertebree con- 
tains many interesting facts, but these are not 
correlated with a number of similar cases of 
change in structure characterizing local varieties 
and races, which would throw more light on 
this attractive subject, though all these cases 
appear primarily to be due to local or com- 
paratively restricted changes of the environ- 
ment, and secondarily to isolation. 

The chapter on ‘the evolution of fossil cepha- 
lopoda,’ by Dr. Smith, gives the results, some 
very striking, of long-continued studies on the 
evolution of these animals, and will be of much 
value to the specialist in paleontology. It is 
illustrated by five excellent plates. 

The reviewer hardly feels qualified to pass 
judgment on the sociological chapters, but has 
enjoyed reading them and thinks that they merit 
attention, and will undoubtedly secure it from a 
wide circle of readers. They are all concerned 
with some of the burning questions of the day. 
The fancy sketch of ‘the heredity of Richard 
Roe’ is very well done. Based on the essays of 
Galton and others, with studies of his own, our 
author shows that the same conditions which 
have resulted in the formation of the English 
race will apply to such a colonial type as ours, 
and that in a few centuries ‘‘ these same condi- 
tions will unite to form a ‘ Brother Jonathan ’ 
as definite in qualities and as ‘set in his ways’ 
as his ancestor, the traditional ‘ John Bull.’ ”’ 

The chapters on ‘ the evolution of the mind,’ 
‘degeneration,’ ‘hereditary inefficiency,’ ‘ the 
woman of evolution and pessimism,’ ‘the sta- 
bility of truth’ and ‘ the struggle for realities’ 
contain strong, wholesome thoughts presented 
in a clear, simple, homely style, which seem to 
us sound, progressive and most timely. When 
our race, and our people especially, wake up to 
and realize the strength and nature of the forces 
for evil, the tendencies to degeneration, and 
begin to battle with and overcome these—when 
that moment arrives, our nation need not fear 
the negro problem, the pauper phantoms of the 
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submerged thousands of our cities or the scan- 
dalous influence of our boss politicians. Then 
with the ever-growing strength resulting from 
long striving and experience in ruling the savage 
and barbarian elements actually among us, we 
can reach out and absorb, and perhaps turn to 
some good use, rather than exterminate, the 
millions of the barbarous and uncivilized of the 
Philippines, which have suddenly drifted in upon 
us as the wreckage of war. 
A. S. PACKARD. 


Earth Sculpture or the Origin of Land-forms. By 
JAMES GEIKIE. New York, G. P. Putnam’s 
Sons. 1898. Illustrated. 

The editors of The Science Series are fortu- 
nate in their selection of the author of this 
volume. Dr. James Geikie, Murchison pro- 
fessor of geology in the University of Edin- 
burg and author of ‘The Great Ice Age,’ is one 
of the ablest and best known geologists in Eu- 
rope. His wide acquaintance with geological 
phenomena, his experience as a teacher and 
his conservatism make him an eminently fit and 
safe person to follow into a field that has been 
explored of late years by so many enthusiasts. 

We feel thankful, too, that the subject has 
been treated by a man who concerns himself 
with the processes and results of earth sculp- 
ture, and but little with the names that have of 
late years been so copiously showered upon 
them. Dr. Geikie tells us in the preface that 
he has ‘ made scant use of those neologisms in 
which, unfortunately, the recent literature of 
the subject too much abounds.’ A glossary is 
given at the end of the work for such technical 
terms as are indispensable. 

The volume does not pretend to be a text- 
book on physiography. Its scope is best indi- 
cated by the contents, which are briefly as fol- 
lows : 

Agents of denudation. 

{ in horizontal strata, 

in gently inclined strata, 

in highly inclined strata, 

in faulted regions, 

| due to igneous action. 


Rock character and land forms. 
( glacial action, 


Land forms 


Land forms modified by 4 xolian action, 
| underground water. 
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Basins. 

Coast lines. 

Classification of land forms. 

These subjects are necessarily treated briefly 
owing to the limitations imposed by the size of 
the book, but they are all treated ably, and as 
the reader leaves each topic behind he feels 
that the author has not pumped his reservoir of 
knowledge dry. 

If one wishes to find fault with a topographic 
map he need only go into greater detail or 
use a larger scale than was used by the maker 
of the map; if one would find fault with a book 
of this kind he needs only goa little further 
into the details of the processes and results 
under discussion. On this principle one may 
venture the following criticisms: 

On page 46 the author says that the three 
main factors determining land forms are: (1) 
original slope; (2) geological structure; (3) 
character of the rocks. If he had cared to go 
into greater detail and finer subdivision of these 
factors he might have added to this list: (4) 
climatie conditions; (5) interruptions during 
development; (6) duration of exposure; (7) 
nature of denuding agency; (8) slope during 
development. Such subdivisions, however, are 
mere matters of convenience in discussion; the 
subjects themselves have not been overlooked. 

It would have been well for American readers 
if the author had noted that the ‘swallow- 
holes,’ dolinas, ‘ kettle-valleys,’ ete., spoken of 
on page 271 are known in this country as ‘sink- 
holes.’ 

On pages 267-8 the author expresses the 
opinion that earthquakes may sometimes be 
caused by the falling-in of the roofs of caverns. 
To a person living in an earthquake region this 
seems to be an inadequate, or rather a highly 
exceptional, cause of earthquakes. Limestone 
regions are not generally looked upon as earth- 
quake regions. 

On page 284 seolian basins are mentioned ‘as 
occurring in Arkansas.’ These basins are not 
in Arkansas, but in the valley of the Arkansas 
River. In common with many other writers, 
he gets the name of Rio de Janeiro wrong (330, 
332). To call it ‘Rio Janeiro’ is equivalent to 
calling a man Kinley when his name is McKin- 
ley. The editor may be warranted from analogy 
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in spelling pulverise so (pp. 30, 32), but neither 
Webster nor the Century gives such a spelling. 

The illustrations are, on the whole, not up to 
the standard of the text. Most of them are 
smudged as if reproduced on the scale on which 
they were hastily drawn. 

But these are all very small matters, and have 
little to do with the general merit of the book. 
It ought to be remembered, too, that Dr. Geikie 
is no mere maker of books. He is a busy scien- 
tific worker, who can find time only with great 
difficulty for writing a work of this character, 
and whatever one finds to criticise in this book 
is not to be attributed to any unfitness or un- 
familiarity on his part with the subject he is 
dealing with. 

Several references in the work to the relations 
of geology and earth-sculpture afford an occa- 
sion for referring to a doctrine being promul- 
gated in this country of late years by enthusiasts 
en the subject of physiography, physical geog- 
raphy, earth-sculpture or whatever one may 
choose to name it, in the grammar and high 
schools, and even in the primary grades them- 
selves. 

Dr. Geikie says, on page 45: ‘‘ So dominant, 
indeed, has been the influence of geological 
structure in determining the results worked out 
by erosion that without a knowledge of the 
structure of a country we can form no reliable 
opinion as to the origin of its surface features,’’ 
At the end of the book he revurns to this sub- 
ject. On page 364 he concludes ‘that these 
(surface features) cannot be accounted for with- 
out some knowledge of geological structure.’’ 
On page 367 he says: ‘‘It is almost impossible, 
indeed, to consider the formation of surface fea- 
tures without at the same time inquiring into 
their geological history. And not infrequently 
we find that the configuration of a land is the 
outcome of a highly involved series of changes. , 
To understand the distribution of its hills and 
valleys, its plains and plateaux, and the whole 
adjustment of its hydrographic system, we may 
have to work our way back to a most remote 
geological period.”’ 

The book is made up of facts, almost every 
one of which is a silent witness to the correct- 
ness of this conclusion. Physiography is a study 
for mature minds, and it cannot successfully be 
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taught as a science to those whu have no knowl- 
edge of geology. However much entertainment 
a boy or girl may get from dabbling in these 
subjects, for the common run of students they 
are university studies or studies for minds capa- 
ble of doing university work. 
JOHN C, BRANNER. 
STANFORD UNIVERSITY, CALIFORNIA, 
December 1, 1892. 


The Story of Photography. By ALFRED T. STory. 
The Library of Useful Stories. New York, 
D. Appleton & Co, 1898. 

In this little book of one hundred and sixty- 
five pages, which can be carried in the pocket, 
the author has gathered together an epitome of 
the gradual development of photography from 
the early attempts of Schultze in 1727 to the 
present day. The experiments of Wedgwood 
and Davy, Niépce, Daguerre, Fox, Talbot and 
St. Victor are given at length. An account of 
the usual printing processes, of photo-block 
printing and reproduction processes for illus- 
trating, are included; also the recent applica- 
tion of the X-ray and the kinetoscope. There 
is just enough of physics and optics to enable 
the lay reader to form a good idea of the prin- 
ciples on which photography is based. ‘The 
Story of Photography’ reads easily and pleas- 
antly, and it is doubtful if elsewhere in so small 
a compass can be found as comprehensive a 
description of an art that has so wide and varied 
applications. It will undoubtedly form a de- 
sirable addition to many private libraries. 

E. L. 


SCIENTIFIC JOURNALS. 

American Chemical Journal, December. ‘Cam- 
phoric acid :’ By W. A. Noyes. In this paper, 
which is a continuation of former reports, the 
inethods of preparation and the derivatives of 
xylic acid and xylidene are described. ‘On 
some relations among the hydrates of the me- 
tallie nitrates :’ By J. H. Kastle. Attention is 
called to the amount of water of crystallization 
of the different nitrates and the explanation 
that can be given for the couplex and basic 
compounds, ‘ Liquid ammonia as a solvent :’ 
sy FE. C. Franklin and C. A. Kraus. The 
solubility of about 400 substances has been de- 
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termined. ‘Determination of the molecular 
rise in the boiling point of liquid ammonia:’ 
By E. C. Franklin and C, A. Kraus. ‘On the 
non-existence of four methenylpheny!paratoly] 
amidines:’ By H. L. Wheeler and T. B. 
Johnson. ‘An active principle in millet hay :’ 
By E. F. Ladd. ‘Comparison of methods for 
estimating caffein:’ By E. F. Ladd. ‘Creatin 
and its separation :’ By E. F. Ladd and P. B, 
Bottenfield. ‘A double citrate of zirconium 


and ammonium :’ ByS. H. Harris. 
J. ELLIoTT GILPIN, 


THE Revue des Sciences Médicales, an excel- 
lent quarterly journal, established twenty-six 
years ago and edited by M. Hayem, has been 
compelled to suspend publication. L’ Education 
Mathématique is a new journal edited from Paris 
by Professors J. Griess and H. Vuibert. 


SOCIETIES AND ACADEMIES, 
THE PHILOSOPHICAL SOCIETY OF WASHINGTON, 

THE 491st meeting of the Society was held 
at the Cosmos Club, December 10th, at 8 p. m. 
Mr. W. H. Dall spoke on the proposed Uni- 
versity of the United States, to establish which 
efforts are being made in pursuance of the ideas 
of Washington expressed in his will; and its 
possible relations to the scientific bureaus of 
the government. 

He thought that the projectors of the enter- 
prise should avoid any official connection with 
the government and that the institution should 
not attempt to duplicate the undergraduate 
work of existing colleges with which the city 
is already abundantly supplied. He then out- 
lined a scheme for post-graduate work in con- 
nection with the scientific bureaus which he 
believed practicable and which would occupy a 
promising field at present unutilized, and which 
would also involve a minimum of expense, 
little legislation and no costly buildings. The 
paper as a whole will appear in the American 
Naturalist. 

The second paper, on ‘Two Remarkable Semi- 
diurnal Periods,’ was by Professor F. H. Bige- 
low, of the United States Weather Bureau. 
An account was given of the three components 
of the diurnal barometric wave, their distribu- 
tion and variations in different latitudes, and of 


| 
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the theories which have been advanced to ac- 
count for them, with the difficulties which are 
encountered by them. The the 
barometric pressure as given by the observa- 
tions were redistributed relatively to the mag- 
netic poles, the components taken, and com- 


variations in 


pared with the deflecting magnetic forces which 
‘ause the daily variation of the needle. It was 
shown that both systems have a belt of transi- 
tion near latitude 60°, and a displacement of 
phase by six hours in the polar regions. Other 
similar features were indicated, suggesting some 
mutual dependence between these systems. 

A second comparison of these deflecting forces 
with the diurnal components of wind velocities 
in middle latitudes exhibited a remarkable 
agreement in their directions and their turning 
points. Some statement was made regarding 
the causes of this phenomenon. 

E. D. PRESTON, 
Secretary. 


BOSTON SOCIETY OF NATURAL HISTORY. 

THE Society met November 16th, with eighty- 
five persons present. 

Professor W. Z. Ripley spoke of the racial 
characteristics of the Jews. The Jews and the 
Gypsies, alone of European races, preserve their 
individuality without territory. The numbers, 
distribution and origin of the 
were given in detail ; in Europe they are widely 
and unevenly scattered ; probably one half are 
to be found in Poland and southwestern Russia. 
For America, though official data are wanting, 
there are probably one million. The small size 
of the Jews is marked and is due to hostile leg- 
starvation, oppression and environ- 
ment. The Jews are essentially a town people, 
and town life tends to depress stature. The 
inheritance of their short stature is still ques- 
tioned. Their chest development is small, but 
in spite of physical degeneracy statistics show 
that the Jews live twice as long as Christians. 
The head variation of European races was 
noted ; in the Jews the head form is not per- 
sistent and does notindicate purity. The facial 
characteristics, form of nose, color of hair and 
eyes of the Jews were described, and the geo- 
graphical distribution of the race in Europe, 
their average stature in European countries 


Suropean Jews 


islation, 
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and the types of head form were illustrated by 
SAMUEL HENSHAW, 
Secretary. 


lantern views. 


NEW YORK ACADEMY OF SCIENCES—SECTION OF 
ASTRONOMY AND PHYSICS. 

At the regular monthly meeting of the Sec- 
tion of Astronomy and Physies, held December 
5, 1898, Mr. Wallace Goold Levison presented 
a paper on ‘ A Classification of the Phosphores- 
cent and Fluorescent Substances,’ in which he 
grouped under the former head all those that 
give out shorter radiations than they receive, 
while under the latter he placed those that give 
out longer radiations than they receive. Each 
heading was then amplified by sub-headings re- 
ferring to the manner or circumstances in which 
a substance phosphoresces or fluoresces. 

For instance : 


( Thermo- Heated or cooled. 
{ Statically electrified. 


| 
| 

Electro- 4 Exposed to X-rays. 
} Lumino- 

hos j 

Phosphorescent Rubbed. 

Tribo- Compressed. 
Hammered. 
| ete. 


In the same way the fluorescent substances 
were subdivided. 

Mr. Levison showed his system by means of 
lantern slides of tables or charts on which the 
substances were arranged as above. He exhib- 
ited a large number of slides, and received the 
congratulations of the members present for the 
painstaking labor that he had spent upon the 
subject, as well as for the logical arrangement 
of the same. R. GORDON, 
Secretary of Section. 


NEW BOOKS. 
MAX WEBER. Jena, 
2d Part. Pp. v+ 152. 


Studien iiber Sdugethiere. 
Gustav Fischer. 1898. 
12 Marks. 

Physical Geography. Wi LLIAM Morris DAVIs, 
assisted by WILLIAM HENRY SNYDER. Bos- 


ton and London, Ginn & Co. 1898. Pp. 
xvii+428. 

Degeneracy: Its Causes, Signs and Results. 
EvuGENE 8. TALBoT. New York, Charles 


Scribner’s Sons; London, Walter Scott, Ltd. 
1898. Pp. xvi+372. $1.50. 
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JUST READY. a 


A TEXT-BOOK 


By Translated by 


OF 
Carl Schnabel Henry Louis 


METALLURGY 


Two Volumes. Illustrated. Medium 8vo. $10 net. 


A Translation of Dr. Carl Schnabel’s Hand-Book of Metallurgy. Edited by 
Henry Louts, Professor of Mining in the Durham College of Science. 
The German original is acknowledged to be the best existing work on the subject; and 

there is only one other in English at present which can be compared with it. This new 

translation has the advantages of being well up to date and absolutely modern in its de- 


scriptions of methods of treatment, etc. 


+ 
+ 
+ 
+ 


The author’s high reputation vouches for the value and in- 


Up-to-date. 
Modern in Method. 
Applicable to 
American conditions. 
The best work on 
the subject. 


terest of the book which will appeal the more to American 
students for the fact of its giving considerable attention to work 
which has been done in different parts of the United States. 
The standing held by Dr. Schnabel among metallurgists is 
indicated by his having recently been sent for from Australia to 
advise in regard to some complex silver ores discovered there, 


Fully [lustrated. [he translator’s name has long been connected with mining 


rerereccccesosssoressoooooooooooors == oni] kindred subjects, not only through his book on ‘ Gold 
Milling,” published a few years since, and described by the“ Mining Review as “ one 
of the most concise, practical and complete treatises yet published,” but also because of 
his practical knowledge of all the details (the chemistry, etc.) of the subject, and of the in- 


vestigations which have been made in all parts of the world. 
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SCIENCE.—ADVERTISEMENTS. 


Important Scientific Books Published 


On Botany, Biology, Chemistry, Mathematics, 


BAILEY.—Lessons with Plants. Sug- 
gestions for Seeing and Interpret- 
ing some of the Common Forms 
of Vegetation. By L. H. BAILEY, 
Professor of Horticulture in Cor 
nell University. 401 pp., 446 illus- 
trations, half leather, 12mo, $1.10, 

—Trhe Evolution of Our Native Fruits. 


By L. H. BAILEY, Professor of 
Horticulture in Cornell Univer- 
sity. 485 pp., 125 illus., $2.00, 


THE GARDEN CRAFT 

—Garden Making. Suggestions for 
the Utilizing of Home Grounds. 
By L. H. BAILEY, aided by L. R. 
TAFT, F. A. WAUGH and ERNEST 
WALKER. 417 pp., 256 illus. $1.00. 

—The Pruning Book. A Monograph 
of the Pruning and Training of 
Plants as Applied to American 
Conditions. By L. H. BAILEY, 
Professor of Horticulture in Cor- 
nell University. 

540 pp., 332 illustrations, $1.50. 
THE RURAL SCIENCE SERIES. 
—Bush Fruits. A Horticultural Mon- 

ograph of Raspberries, Blackber- 
ries, Dewberries, Currants, Goose- 
berries and other Shrub-like 
Fruits. By FRED W. CARD, Pro- 
fessor of Horticulture in Rhode 
Island Agricultural College. 

537 pp., 113 illustrations, $1.50. 

—Fertilizers. The Source, Charac- 
ter and Composition of Natural, 
Home-made and Manufactured 
Fertilizers : and Suggestions as to 
Their Use for Different Crops and 
Conditions. By EDWARD B. VOOR 
HEES, Director of the New Jersey 
Experiment Station and Profes- 
sor of Agriculture in Rutgers Col- 
lege. 335 pp. $1.00. 
STRASBURGER.—A _ Text-Book of 
Botany. By EDWARD STRAS- 
BURGER, FRITZ NOLL, HEINRICH 
SCHENCK and A. F. W. SCHIM- 


PER. Translated by H. C. Por- 
TER, University of Pennsylvania. 
With 594 illustrations, in part 
colored. Cloth, 8vo. $4.50 nel. 


Also in 2 vols. 
Part I. General Botany. $2.50. 
Part II. Special Botany. $2.50. 
VINES.—An Elementary Text-Book 
of Botany. By SIDNEY H. VINEs, 
M.A., D Sce., F.R.S., Professor of 
Botany in the University of Ox- 
ford. With 397 _ illustrations. 
8vo, cloth, pp. 611. $2.25 nel. 


MILLS.—The Nature and Develop- 
ment of Animal Intelligence. By 
WESLEY MILLS, M.D., Professor 
of Physiology in McGill Univer 
sity, Montreal, Author of ‘‘ Com- 


Published by THE MACMILLAN COMPANY, 


parative Physiology,’’ etc. 8vo, 
cloth, pp. 307. $2.00. 
PACKARD.—A Text-Book of Ento 


mology. Including the Anatomy, 
Physiology, Embryology and 
Metamorphoses of Insects. For 


use in Agricultural and Technical 
Schools and Colleges, as well as 
by the Working Entomologist. 
By ALPHEUS S. PACKARD, Brown 
University, Author of ‘“ Ento- 
mology for Beginners,’’ etc. With 
over 400 illustrations. 
Cloth, 8vo. $4.00 
PARKER and HASWELL.—A Text- 
Book of Zoology. By T. JEFFERY 
PARKER, D.Sc., F.R.S., and WIL- 
LIAM A. HASWELL, M.A., D.Sc., 
F.R.S. In two volumes contain- 
ing many illustrations. 
2 vols, 8vo, cloth. $9.00 net, 
—A Student’s Text-Book of Zoology. 
By ADAM SEDGWICK, Trinity Col- 
lege, Cambridge. With over 400 
illustrations. 
Vol. I. Protozoa—-Chztognatha. 
8vo, cloth, pp. 619. $4.50 net. 
WOODWARD.—Outlines of Verte- 
brate Palzontology. For Students 
of Zoology. By ARTHUR SMITH 
WOODWARD. Cambridge WNat- 
ural Science Manuals, Biological 
Ser 
Large 8vo, cloth, pp. 470. $3.50 e/. 
LANGE.—Handbook of Nature Study 
for Teachers and Pupils in Elemen- 
tary Schools. By D. LANGER, In- 
structor in Nature Study in the 
Public Schools of St. Paul, Min 
nesota. With many illustrations, 
an Appendix and Index 
12mo, cloth, pp. 329. $1.00 wes. 
WILSON.—Nature Study in Elemen- 
tary Schools. 3y Mrs. Lucy 
LANGDON WILLIAMS WILSON, 
Ph.D., Head of the Biological 
Laboratories in the Philadelphia 
Normal School for Girls, etc. 
I. Myths, Stories and Poems. 
35 cents ne/. 
II. Manual for Teachers. 
go cents 


BENEDIKT and LEWKOWITSCH.— 
Chemical Analysis of Oils, Fats, 
Waxes and the Commercial Products 


Derived Therefrom, founded on 
Benedikt’s second edition of 
‘‘Analyse der Fette,’’ by Dr. J. 


LEWKOWITSCH. 
2d edition, 8vo, $8.00. 
JONES. -— An Introduction to the 
Science and Practice of Qualitative 
Chemical Analysis. Inorganic. By 
CHAPMAN JONES. 
12mo, cloth, pp. 213, $1.50 e/. 


| THORP.—Outlines of Industrial Chem- 
istry. A Text-book for Students, 
| By FRANK HALL THORP, Ph.D. 
Instructor in Industrial Chemis 
| try, Mass. Inst. of Technology. 
8vo, cloth, pp. 541, $3.50 eZ. 
| 


CHRYSTAL.--Introduction to Alge- 
bra for the Use of Secondary Schools 
and Technical Colleges. By OG. 
CHRYSTAL, Professor of Mathe 

| matics, University of Edinburgh. 

12mo, cloth, $1.25 


NICHOLSON. — Elements of Plane 
and Spherical Trigonometry. By 
J. W. NicHoLson, A.M., LL.D., 
Professor of Mathematics, Louis 
iana State University and Agri- 
cultural and Mechanical College. 

S8vo, cloth, pp. go cents 
The same with Logarithmic and 
Trigonometric Tables. 

Pp. 101 +61, $1.10 

McCLELLAN and AMES. The Pri- 
mary Public School Arithmetic, 
based on McClellan and Davey’s 
*’ Psychology of Number,’’ by J. 
A. MCCLELLAN, M.A, LL.D., 
President of the Ontario Normal 
College, etc., and A. F. AMES 
A.B., Superintendent of Schools 
Riverside, Ill., etc. Small 12mo 
cloth, pp. 253. 35 cents ves. 
Teachers’ Edition Containing 
Answers. 

Pp. lxxxiii + 265, 50 cents we/. 

REYE.—The Geometry of Position, by 
Dr. THEODORE REYE, Professor 
in the University of Strassburg, 
translated by THOMAS F. HOL 


GATE, Professor of Applied 
Mathematics in Northwestern 
University. Part I. $2 25. 


Part II. In preparation. 


SMITH.—Infinitesimal Analysis. By 
WILLIAM BENJAMIN SMITH, Tu 


lane University. Vol. I. Ele 
mntary: Real Variables. &vo, 
cloth. $3.25 nel, 


WHITEHEAD.—A Treatise on Uni 
versal Algebra, With Applications, 
by ALFRED NORTH WHITEHEAD, 
Fellow and Lecturer of Trinity 
College, Cambridge. Vol. lL. 

Imp. 8vo, $7.00. 


WILLSON.— Theoretical and Prac 
tical Graphics. An Ecucational 
Course in the Theory and Prac- 
tical Applications of Descriptive 
Geometry and Mechanical Draw- 
ing, Prepared for Students in 
General Science, Engineering or 
Architecture. By FREDERICK 
NEWTON WILLSON, C.E. (Rens- 
selaer), A.M. (Princeton). 4to, 
cloth. $4.00 nel. 
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SCIENCE.—ADVERTISEMENTS. lil 


by The Macmillan Company in 1898. 


Politics, Physics, Medicine, Etc. 


ALDOUS.—An Elementary Course of | 


Physics. Edited by Rev. J. C. P. 
ALpous, M.A., late Fellow of 
Jesus College, Cambridge. Illus- 
trated by Wood-engravings and 
many Diagrams. 
Svo, cloth, pp. 862, $2.00 
BIEDERMANN.—Electro-Physiology 
By W. BIEDERMANN, Professor of 
Physiology in Jena ; translated by 
FRANCES A. WILBY. 136 figures, 
8vo, cloth, Vol. I. $5.50 nez/. 
Vol. II. $5.50 
ELLIOTT. — Industrial Electricity. 
Translated and Adapted from the 
French of HENRY DE GRAFFIG- 
NY and edited by A. G. ELLIOTT, 
B.Sc. With numerous diagrams. 
Whitlaker’s Electro-Mechanical 
Se7r7es. 
12mo, cloth, pp. 152, '7§ cents. 
—Gas and Petroleum Engines—Trans- 
lated and adapted from the 
French of HENRY DE GRAFFIG- 
ny, and edited by A. G. ELLIOTT, 
B.Sc 
Crown Svo, cloth, pp. 140, '75 cents. 
GRAY.—A Treatise on Magnetism and 
Electricity. By ANDREW GRAY, 
Professor of Physics in the Uni- 
versity College of North Wales. 
2 vols., vol. I. 8vo, $4.50. 
Vol. Il. preparation. 


HOLMAN. — Matter, Energy, Force 
and Work. A plain presentation 
of fundamental physical concepts 
and of the Vortex-Atom and oth- 
er theories. By SILAs W. HOL- 
MAN, Professor of Physics (Em- 
eritus ), Massachusetts Institute of 
Technology. 

12mo, cloth, pp. 257, $2.50 

HYNDMAN. — Radiation. An ele- 
mentary treatise on Electromag- 
netic Radiation and on Rontgen 
and Cathode Rays. By H. H. 
FRANCIS HYNDMAN, with a pref- 
ace by Professor SILVANUS P. 
THOMPSON, D.Sc., F.R.S. 

12mo, cloth, pp. 307, $t.60 me/. 

NEUMANN.—The Theory and Prac- 
tice of Electrolytic Methods of An- 
alysis. By Dr. BERNARD NEU- 
MANN, translated by JOHN B. C. 
KERSHAW, F.L.C. $3.00. 

NICHOLS and FRANKLIN. — The 
Elements of Physics. A College 
Text-book. By EDWARD L. NICH- 
OLS and WILLIAM S. FRANKLIN, 
Cornell University. Three vols. 
Vol. I., Mechanics and Heat. 

New edition, revised, with addt- 

8vo, cloth, pp. 219, $1.50 ne?. 

STILL.—Alternating Currents of Elec- 


tricity and the Transformers. By 
ALFRED STILL, Assoc. M. Inst. 


C.E., with numerous diagrams, 
12mo, cloth, pp. 1&4, $1.50. 
TREADWELL.—The Storage Battery 
A practical treatise on the Con- 
struction, Theory, and Use of 
Secondary Batteries. By AUGUS 
TUS TREADWELL, Jr., E E., with 
many figures and full-page illus- 
trations. 12mo, cloth, $1.75 ne/. 


ALLBUTT.--A System of Medicine by 
Many Writers. Edited by THOMAS 
CLIFFORD ALLBUTT, M.D.,L.L.D. 
F.R.C.P., F.R.S., F.LS, F.S.A., 
Professor of Physics in the Uni- 
versity of Cambridge. 

Vol. V. Diseases of the Respira- 
tory Organs.—Diseases of the Ple- 
ura—Diseases of the Circulatory 
System—Indexes—Tables. With 
illustrations, charts, and 3 plates. 
Svo, cloth, pp. 1058, $5.00 net, 
Half-Russia, $6.00 

Sold by subscription only. 

BALFOUR.—Clinical Lectures on Dis- 
eases of the Heart and Aorta. By 
GEORGE WILLIAM BALFOUR, M. 
D. St. And., LL.D. Edin. and 
St. And., F.R C.P. Edin., F.R.S. 
etc. TZutrd Edition, with Fron- 
tispiece. 8vo, cloth, pp. 479, $4.00. 

CLELAND and MACKAY.—A Direc- 
tory for the Dissection of the Hu- 
man Body. By JOHN CLELAND, 
M.D., LL.D., F.RS., Professor 
of Anatomy University of Glas- 
gow, and JOHN YULE MACKAY, 
M_.D., Principal and Professor of 
Anatomy, University of St. An- 
drews. Fourth E-dition. Revised 
and furnished with copious ref- 
erences to the work “‘Human An- 
atomy, General and Descriptive,”’ 
by the same authors. 

16mo, cloth, pp. 198, $1.00 mez. 

GIBSON .—Diseases of the Heart and 
Aorta. By GEORGE ALEXANDER 
GIBSON, M.D., Edinburgh, with 
210 illustrations. 

8vo, cloth, pp. 932, $6.00 e/. 

KELYNACK.—Renal Growths. Their 
Pathology, Diagnosis, and Treat 
ment. By T. N. KELYNACK, M_D., 
( Vict. ), M.R.C P. ( Lond. ), Pa- 
thologist, Manchester Royal In- 
firmary. 8vo, cloth, $4.00 ne/. 

KLEMPERER.—Elements of Clinical 
Diagnosis. By D. G. KLEMPERER, 
Berlin. Translated by Dr. N. E. 
BRILL and S. BRICKNER. 

12mo, cloth, $1.00 e/. 

RAMSAY.— Atlas of External Dis- 
eases of the Eye. By A. MAIT- 
LAND RAMSAY, M.D., University 
of Glasgow. With 30 full-page 
colored plates and eighteen full- 
page photogravures. 4to, half mo- 
rocco, gilt top, pp. 195. Sold only 
by Subscription. $20.00 


| SCHAFER.—Text-book of Phsiology. 
Edited by E. A. SCHAFER, Jordell 
Professor of Physiology, Univer 
sity College, London. 
Vol. I. $8.00, Vol. Il. in Prepara. 
Vol. I. deals mainly with the chemi 
cal constitution and the chemical pro- 
cesses of the animal body. and with 
those physical and chemical phenom 
ena which are connected with the pro 
duction and elaboration of the secre 
tions. Vol. II. will include the me 
chanics of the circulation and respira 
tion and of special muscular move- 
ments, the special senses, functions of 
the central nerve system. 
WARING.—Manual of Operative Sur- 
gery. By H. J. WARING, F.R.C.S., 
Demonstrator of Operative Sur- 
gery, St. Bartholomew’s Hospital, 
etc., with over 400 illustrations. 
12mo, cloth, $3.25. 
WILLIAMSON. — Diabetes Mellitus 
and its Treatment. By R. T. Wu 
LIAMSON, M.D., Owens College, 
Manchester, with eighteen illus- 
trations (twocolored). Royal 8vo, 
cloth, pp. 417. $4.50 ne/. 


BOHM-BAWERK.— Karl Marx and 
the Close of his System. A criti- 
cism. By EUGENE V. BOHM-BA 
WERK, Preface by JAMES BONAR, 
Svo, cloth, $1.60. 


CLARKE.—tThe Science of Law and 
Law-making. Being an Introduc 
tion to Law, a general view of its 
forms and substance, and a dis 
cussion of the question of Codi- 
fication, by R. FLoyp CLARKE of 
the New York Bar. $4.00. 

DEVINE.—Economics. By EDWARD 
T. DEVINE, Ph.D., General Sec- 
retary of the Charity Organization 
Society of the City of New York. 
Originally prepared forthe use of 
the University Extension Society. 

16mo, cloth, $1.00. 


FORD. —The Rise and Growth of 
American Politics. By HENRY 
JONES Forp. Cloth, 12mo, $1.50. 


GIDDINGS.—Elements of Sociology. 
By FRANKLIN H. GIDDINGS, Co- 
lumbia Universitv, Editor of 
‘** Principles of Sociology,’’ ete. 

12mo, $1.10 

MALLOCK.—Aristocracy and Evolu- 
tion. A Study of the Rights, the 
Origin, and the Social Functions 
of the Wealthy Classes. By W. 
H. MALLOCK, author of “Is Life 
Worth Living ?”’ *‘A Human Doc- 
ument,’’ “‘ Labour and the Popu 
lar Welfare,’’ etc 
Medium 8vo, cloth, pp. 385, $3.00, 

WARD.—Outlines of Sociology. By 
LESTER F, WARD. 

12m0, cloth, $2.00. 
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Slicing, Polishing and Grinding Machines, 
for slicing and polishing all rock substances, hard or soft, 
and for grinding down thin sections of the same for the mi- 
croscope ; With latest improvements, and fitted to foot power, 
electric motor, ete. Of best construction, but low in price. 


Microscopic Thin Sections 
of rocks, minerals, tossils, etc., at low prices. Sold sepa- 
rately or in collections, with descriptive commentaries. 
Rock specimens. Send for circulars. 
GUSTAVUS D. JULIEN, 932 Bloomfield St., Hoboken, New Jersey. 


The Microscope and Microscopical Methods 
Sixth Edition. Fully Illustrated, 


By SIMON HENRY GAGE, of Cornell University. ’ e 
This book is a product of the laboratory and is designed Horsford S Acid Phosphate 
for actual laboratory use. It deals with the modern micro- 
secve and its accessories, microscopical methods, including 


»hoto-micrography, etc., and has in view > especial needs 
photo-micrography, etc, and has in view the sapecial needs | reaches various forms of Dys- 
pepsia that no other medicine 


COMSTOCK PUBLISHING CO., Ithaca, N. Y. 


NEW CATALOGUE. seems to touch. It assists the 


We have recently issued a new edition, revised and en- 


larged to 64 pages, of our catalogue of weakened stomach and makes 


Books on Chemistry, Chemical | the process of digestion natural 


Technology and Physics. 
[t is arranged by subjects, and includes all the standard and Casy. Pleasant to take, 


books in Chemical and Physical Science, as well as the re- 
cent literature up to date. 
A copy of this Catalogue will be sent free by mail to any 


address. For sale by all Druggists 


D. Van Nostrand Company, 


Publishers and Importers of Scientific Books, 


MINIATURE INCANDESCENT LAMPS. 
MINIATURE LAMP RECEPTACLES. 
X-RAY TUBES AND APPARATUS. 
FLUOROSCOPES. 


Catalogues on Application. 


Edison Decorative and Miniature Lamp Departinent, 


(GENERAL ELECTRIC COMPAaANY,) 


HARRISON, WN. J. 


WM. GAERTNER & CO., Scientific Instrument Works 


152-+15GC F°ifty=-Sixth St., CHICAGO. 

Manufacturers of ASTRONOMICAL AND PHYSICAL APPARATUS of modern design and high-grade work- 
manship. SPECIALTIES: Equatorial Telescopes, Micrometers, Spectroscopes, Linear and Circular Dividing 
Engines, Comparators, Michelson Interferometers, Bolometers, ete., etc. General Laboratory Apparatus. 
Universal Laboratory Supports. 


References from Leading Scientists. Catalogue on Application 
ExTrra Fine CaABineT SPECIMENS. 


MIN wR Rare SPecies. LOOSE CRYSTALS. 
CHEAP EDUCATIONAL SPECIMENS. 


SYSTEMATIC COLLECTIONS. 


BLOwPIPe MINERALS BY THE POUND. 
Our Stock greatly enriched by Mr. English’s Recent Tour of Europe. Write for full particulars, and for /re¢ 
Price Lists and Bulletins. 124 pp. Catalogue (87 cuts) describing every species, 25c. in paper, 50c. in cloth. 


GEO. L. ENGLISH & CO., Mineralogists, 64 E. 12th St., New York. 


3 
: 

| 

‘ 23 Murray St. and 27 Warren St., New York. 


SCIENCE.—AD VERTISEMENTS. v 


SCIENCE. 


A WEEKLY JOURNAL DEVOTED TO THE AD- 
VANCEMENT OF SCIENCE. 


Entered in the post-office at Lancaster, Pa., as second-class 
matter. 


TERMS OF SUBSCRIPTION, 

Five dollars annually in advance: single copies 15 
cents. Subscriptions and advertisements should be 
sent to SCIENCE, 41 North Queen Street, Lancaster, 
Pa., or 66 Fifth Avenue, New York. 


The first three volumes of the new series can be 
supplied for $5.00 each, the fourth, fifth, sixth and 
seventh volumes for $2.50 each. The publishers will 
pay 20 cents each for the numbers of Feb. 15, 22, 
July 26, Aug. 2, 1895 ; Jan. 31, 1896. 


Published Weekly by 
THE MACMILLAN COMPANY 


RARE MINERALS. 


THAUMASITE, trom Paterson, N. J., a sulphate. silicate and 
carbonate of calcium, pure white, 25c. 


EKDEMITE, bright yellow on red wulfenite, Arizona, 50c. 


NATIVE ARSENIC, Japan, 44 to %4-iuch crsytallized balls, 
25c, 35c. 


Collections for Schools. 
ALPHA COLLECTION, twenty-five specimens in trays, con- 


tained in a neat wooden box and accompanied by a 46- 
page guide book (XIII1., Guide for Science Teaching, Bos- 
ton Society of Natural History). Price, complete, $1.00. 


CABINET COLLECTIONS, 100 specimens, smal! size, $5.00. 
100 specimens, lurge size, $10.00. These specimens are 
each accompanied by a label giving name, system of 
crystallization, chemical formula, and locality, and make 
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A college professor writes : ‘‘ Many thanks for the catalogue of Electrical Instru- 
ments which I received to-day. Let me congratulate you on the whole ‘ get-up’ 
of the catalogue. The paper and print are very good, the illustrations excellent 
and the explanations clear. To my mind it is the best of its kind that I have 


seen yet,’’. 
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